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DECTARATION FOR THE RECORD OF DECISION %
SITE NAME AND LOCATION
" Midoo I
Gary, Irdiana

STATEMENT OF PASIS AND FURFOSE

This decision document presents the selected remedial action for the Midco
I site in Gary, Indiana, developed in accordance with CERCLA, as amerded
by SARA, amd, to the extent practicable, the National Contingency Plan.
This decision is based on the administrative record for this site. The
attached irdex identifies the items which camprise the administrative
racorﬂuponhhidutheselectimofthem-edial removal action is based.

TheStateofIrdianaiswmwiththeselectedrmedy.
DESG-'(IFI‘IONOF'IHESELEXZ’I‘EDRDEDY

This is the final remedial action for the Midco I. A surface removal
action including removal ard off-site dispasal of wastes in drums and sub-
surfacetamsardﬂmetcponefcotofcontaminatedsoilmscmpletedin
1982. The final remedial action will treat the highly contaminated
subsurface soils and materials that remain at the site and that are

The major camponents of the selected remedial actions include:

- On-site treatment of an estimated 12,400 cubic yards of
contaminated soil and waste material by a cambination of vapor
extraction and solidification/stabilization follcwed by an—site
deposition of the solidified material. The soil vapor extraction
systen will be considered successful when volatile organic
ompa.n'dsaremd\nedtolevelsthatwillposemhealththreat
and allow solidification/stabilization to proceed successfully.
The solidification/stabilization cperation will be considered
successful when it reduces the mcbility of contaminants so that
leachate from the solid mass will not cause exceadance of health
based levels in the grourd water.

- Excavation ard on~site solidification/stabilization of
approximately 1200 cubic yards of contaminated sediments in
surrourding wetlands;

- Installation and operation of a grourd water puping system
to intercept contaminated ground water fram the site;
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- Installation and operation of a deep, class I, urdergroumd
injection well for disposal of the contaminated groud
water; or if a no-migration petition is disapproved by
U.S. EPA, installation and cperation of a treatment system

water into the Calumet aquifer in a manner that will prevent
spreading of the salt plume;

- Installation of a final site cover satisfying RCRA closure
requirements, if applicable or if considered relevant and
appropriate (the quality of cap required will alse depend
on the results of tests on the solidified material};

'meselectedrenedyispmtectiveofhmanhealthmﬂtheemimm,
attains Federal and State requirements that are applicable or relevant and
appropriate to this remedial action and is cost-effective. This remedy
satisfies the statutory preference for remedies that eploy treatment that
reduces toxicity, mobility or volume as a principal element and utilizes
permanent solutions and altermative treatment technologies to the maximm
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FECORD OF _DECISTION SUMMARY

MDD I, GARY, TNDIANA

I. SITE NAME, IOCATION AND DESCRIPTION

The Midco I site ocaupies approximately four acres ard is located at 7400
W. 15th Averme, Gary, Indiana (Figure 1). This is in the southwest
quarter of the northwest quarter of Section II, Township 36 North, Range 9
west. This is in a light industrial area. The site is within one fourth
mile of a residential neighborhood in Hammord, Indiana, and within 3000
feet of a residential neighborhood in Gary, Indiana. There is also a
resident living about 900 feet south of the site. It is bordered by an
Indiana Department of Highways maintenance facility on the west, sand
ridges and wetlands to the north, cut and fill land on the east amd a
private uilding on the south. (Figure 2). The Ninth Averue Dunp, an NPL
site, is located approximately 1/4 mile north of Mideo I.

The site is located approximately 3.8 miles south of lake Michigan and
lies midway between the Grand Calumet River and the Little Calumet River,
both of which flow into Lake Michigan. It lies in the Calumet lacustrine
Plain.

Topography':

The original relief of this site, as well as the swrounding area,
included altermating east-west trending ridges and swales. Originally,
two swales crossed what is now the Mideo I site. However, the topography
of the site as well as of the surrounding area has been modified by man to
a great extent ard is only locally preserved. The site itself is now
level and is underlain by sandy soil. A surface removal action was
campleted in 1982 to remove all wastes in drums, tanks and the top one

. foot of contaminated soil. The remaining contamination of concern is in
subsurface soils and materials, and the grourd water.

Ecology:

There is evidence of the original ridge and swale topography just north of
the site. Despite the industrial and cammercial use of the land, much of
the area around the site contains wooded arnd ponded areas that provide
habitat for fish and wildlife. A relatively undisturbed wetland area
approximately 1000 feet north of the site and surrounding the Nimth
Averue Dump Superfurd site has been designated by the U.S. EPA amd the
U.S. Army Corps of Engineers as unsuitable for filling because of natural
resources values. However, the more disturbed wetlards closer to Mideo I
have not been so designated. :

There are a mumber of relatively undisturbed, state-dedicated nature
preserves within three miles of the site. These areas as well as other
relatively undisturbed sites, provide habitat for a wide variety of
migratory and resident wildlife. The southern erd of Lake Michigan and
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nearby habitats are a corvergence area for migratory birds following the
north-south boundaries of the lake.

Habjitats near Midco I support a varjety of fish ard wildlife populations.
Nesting mallards were cbserved in wetlard habitats between Midco I ard
Ninth Averue Dump. The mallard has been designated as species of Special
Erphasis by the U.S. Fish and Wildlife Service. Other birds seen in the
area were spotted sardpipers, killdeer, goldfinches ard red-winged
blackbirds. Midco I is also within the range of the Federally-designed
endangered Indiana bat.

In addition, the following State of Indiana-designated endamgered species
were cbserved near Midco I: the American bittern; broad winged hawk,
mdpuppy and Franklin's ground squirrel. One dead grey birch was
cbserved, which is on the Indiana Threatened Plant list. The porded area
400 feet north of the site contained green sunfish, black crappy,
mximinnow, carp, black bullhead, crayfish, and snapping turtle.

Groamd Water:

The Midco I site is underlain by two distinct aquifer units. ‘The sandy
surface deposits, about 30 feet in thickness, camprise a surficial
unconfined aquifer (Calumet Aquifer) with a saturated thickness of 20 to
25 feet. This aquifer has good yield potential and is very susceptible to
contamination from surface sources because of the high water table and the
very permeable gandy nature of the surface soils. A 110-foot thick
sequence of silty clay amd silt loam till separates this aquifer from a
bedrock aquifer of the Silurian Age. Available specific capacity data
suggest that the top few hundred feet of this aquifer has limited yield
capacity.

The direction of ground water flow in the Calumet aquifer is to the north
ard northeast froum the site as indicated in Figure 3. The rate of grourd
water movement is only about 70 feet per year because of the very low
hydraulic gradient. An estimate of the vertical flow rate through the
clay confining layer is 2 feet per year.

According to an ongoing United States Geclogical Survey study, the ground
water movement in the Calumet aquifer is locally affected by ditches and
leaky sewers. The groudwater discharge to ditches and leaky sewers often
causes a fully penetrating effect on the flow in the aquifer. A City of
Gary sewer is located 2700 feet north-northeast of the site in the down
gradient flow direction from the site {Figure 1). It is not known whether
this sewer is leaking, but its manhole does drain the wetland east of
Nirth Averme Dump during high water conditionms.

The predaminant source of water for both potable and non-potable uses in
the Midco I area is lake Michigan. In spite of this, the well inventory

conducted in the Remedial Investigation identified 68 private wells
screened in the Calumet aquifer within approximately cne-mile of Midco I.
This includes 16 wells potentially in the downgradient grourd water flow
direction fram the site; twelve of which are used for drinking.
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Surface Drainage:

Surface water levels are intimately related to grourd water levels in the
surficial aquifer. Surface water drains into the wetlands north and east
of the site. It was also cbserved that contaminated groud water from the
site seeps into the adjacent wetlamds east of the site. Most of the time,
there is no discharge frum these wetlands. However, during the spring
melt and pericds of heavy precipitation, surface water migrates slowly
northward through wetlands into the wetlands surrounding 9th Averue Durp.
During pericds of high water levels, the wetlards surrounding 9th Averue
Durp drain into the sewer shown in Figure 1. This sewer leads to the Gary
Wastawater Treattment Plant.

IT. STTE HISTORY AND ENFORCEMENT ACTIVITIES

Midwest Solvent Recovery (Mideo I) began industrial waste recycling,
storage, and disposal at the site sametime prior to June 1973. The Midco
I site was used for disposal of a variety of industrial wastes including
unknown quantities of bulk liquid industrial wastes. Waste hardling
methods included open storage and stockpiling of S5 gallon drums.

In November 1973, an Indiana State Board of Health (ISBH) inspector
estimated that 6000 to 7000 drums were stockpiled on the site. Later,
inspections by ISBH noted even more drums on the site and drums in a
state of disrepair.

Four bulk tanks ranging from 4,000 to 10,000 gallons each were on site in
mid-1976. The leakage of drums and bulk tanks on site has been
documented. A large pit on site was used for disposal of industrial
sludges and residues.

On December 21, 1976, a fire broke out at Midco I. An estimated 14,000
drums of chemical waste burmed in the fire, causing emission of toxic
fumes. Shortly after the fire, Midco operations were relocated to 5900
Industrial Highway, Gary, Indiana, operating under the name Midwest
Industrial Waste Disposal Campany, Inc. (Midco II). Active operation was
renewed at the Midco I site in October 1977 when it was taken over by
Industrial Tectonics, Inc. (Intec).

On February 24, 1978, the Lake County Circuit Court ordered the operator
of Midwest Solvent Disposal Campany to remove and properly dispose of the
fire-damaged drums of cyanide and other industrial wastes from Midco I and
Midco IT within 90 days. This order was never cbeyed.

In approximately February 1979, Intec discontimied cperations leaving
thousards of drums of waste chemicals unattended on the site. One

property owner bulldozed drums of waste off his property causixg rupturing
of same drums.

During 1979, the ISBH, U.S. EPA and the Gary Fire Department conducted
investigation at the site. Based on the results of these efforts, the
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United States filed a camplaint in the Federal District Court in Hammonrd,
Indiana urder Secticn 7003 of the Resource Conservation and Recovery Act
(RCRA) (Civil Action No. H-79-5%6). A Preliminary Injunction ard
Temporary Restraining Order were granted on Jaruary 31, 1980, that
directed Intec to remove certain surface wastes from Mideo I. By further
order of the Court on December 4, 1980, Intec was required to remove
certain surface wastes from Midoo I.

On December 4, 1380, the cperators of Midwest Solvent Disposal Carpany
were ordered to submit to U.S. EPA a plan for removal of all wastes stored
on the site not attributable to Intec, and to design a plan to determine
the nmature and extent of the soil and grourd water contamination.

However, these court actions were ineffective, and in late Jamuary 1980,
an estimated 14,000 drums were stockpiled up to four drums high, ard
thousards of fire-damaged drums still remained on the ground. In June
1981, the EPA enclcosed the site with a fence. In June 1581, severe
flocding caused water in the area to drain west into Hammond. Contact
with this flood water reportedly caused skin burns, which many believe
were due to drainage from Mideo I and the Ninth Averue Dump, located neorth
of Midco I.

The U.S. EPA funded a hydrogeologic study performed from June 1981 to
September 1982 to provide a preliminary imdication of contaminants present
in the soil and ground water, to determine grourd water flow, ard to
define the extent of contamination related to the site.

The U.S. EPA announced on January 27, 1982, the allocation of furds and a
contract award for the removal of hazardous waste from the Mideo I site.
This action was conducted from February 26 to July 7, 1982. It included
rencval and off-site disposal of approximately 7,000 cubic yards of .
crushed drums, 84,000 gallons of solvents, 5,600 gallons of acids, 13,500
gallons of bases, 56,500 qallons of inert campouds, 940 drums of
flammable solids, 170 labpacks, amd 7,200 cubic yards of contaminated
soil (the top 1 foot).

It also included placing a 6-12 inch clay soil cover over most of the
site. In addition, 840 drnums of wastes were removed from the site by a
responsible party, ard one surface tanker was removed by Intec. This
concluded the surface removal action but the contaminated soil arnd grourd
water had not been addressed.

Midco I was placed on the National Priorities List (NFL) in December 1982.
The NFL is a list of abardoned or uncontrovlled hazardous waste sites that
are eligible for investigation and remediation under (ERCLA.

On Jaruary 19, 1984, the United States filed its First Amended Camplaint
for Civil Action No. H-79-556 adding claims for injunctive relief under
Section 106 of the Camprehensive Ervirormental Respanse Compensation amd
Liability Act (CERCIA), and recovery of response costs incurred by the
United States under Section 107 of CERCIA ard adding generator defendants.
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is allowed following treatment, with the condition that this
operation not cause spreading of the salt plume.

2. A Treatability Variance is approved for the solidification/
stabilization (S/S) operation from the Land Disposal Restriction
(LR} Treatment standards. This is being approved because
existing available data do not demonstrate that S/S can attain 1P
treatment standards consistently for all scil and debris at this
site. The Treatability Variance allows attaimment of standards
that have been demonstrated to be attainable for socil and debris.

IV. SCOPE AND ROLE OF THE RESPONSE ACTION

Removal of surface wastes, an underground tank amd the top one-foot of
contaminated scil was campleted by U.S. EPA in 1982. This Record of
Decision is for the final remedial action and will address the remaining
contamination at the site including contaminated subsurface soil and f£ill
materials, contaminated ground water and contaminated surface sediments.

V. SITE GARACTERISTICS

The RI showed that on—site subsurface soils are highly contaminated by a
large mumber of chemicals and contain same crushed drums and other debris.
Grourd water below the site is also highly contaminated, but the
cormtaminated ground water does not extend very far from the site. Same
surface sediments npear the site have also been contaminated. The growd
water was also highly saline, it appears largely due to run-off fram the
adjacent Indiana Department of Highways facility.

Source:

On-site subsurface soil and debris are a continuing source of contaminants
to the grourd water and surface water. Fourteen test trenches were
-excavated into the most contaminated porticns of the site ard nineteen
samples were collected to characterize the extent and nature of this
source. The east-central portion of the site has the highest
contamination. The minimm, maximm and mean concentrations of chemicals
detected in these samples are summarized in Table 1 in the Apperdix.
Elevated concentrations of the following chemicals were detected:

methylene chloride barium
acetone cadmium
2-butanone chromium
4-methyl-2-pentanone coypper
toluene lead
ethylbenzene nickel
xylene zinc
phencl cyanide

bis(2-ethylhexyl) phthalate
1,1,1-trichloromethane
trichlorcethense
tetrachlorvethane



benzene

chlorcbenzene
isophorone

butyl benzyl phthalate
di-n-butyl phthalate

A large mmmber of polyaromatic hydrocarbons were detacted at P to a few
hundred mg/k3. PCBs were detectad in ane sample at 44 mg/kg. Pesticides
were detected in two samples at below 10 my'kg.

Total volatile organic campourds were as high as 1.1% by weight ard
consisted predaminantly of methylene chloride, 2-butancne, toluene,
ethylbenzene, xylene, trichlorovethene, 4-methyl-2-pentancne and
chlorubenzene.

Total semivolatile organic compounds were as high as 0.8% by weight ard
consisted predominantly of phenol, polyaromatic hydrocarbons, phthalate
ard alkanes. Cyanide was as high as 2,720 mg/Xg: chromium as high as
10,200 my/kg; and lead as high as 4,980 my/kKg,

The estimated volume of contaminated subsurface soil and debris above the
water table is 12,400 cubic yards.

Surface Water:

Surface water samples were collected at eleven locations during two rourds
of sarpling. The maximm, minimm and average concentrations are
sumarized in Table 1. The sampling locations along with the results fror
total volatile organic carmpounds are shown on (Figure 4). Grourd water
was cbserved recharging the wetland east of the site at location 1. The
sarple at location 1 contained a mumber of volatile organic campourds
which were present at high concentrations on the site.

FigLEeSslmimn;aniccmpardsaxceedj:gtheac:tewaterquality
criteria levels. The highest metals and cyanide concentrations were found
in the wetland east of the site, which receives run-off and grourd water
recharge fram the site. However, other potential sources of contamination
to this area were also detected.

Surface Sediments:

Surface sediment samples were collected in eleven locations during two
rouds of sampling. The maximpn, minimm and average concentrations

Zre summarized in Table 1. The sampling results indicate elevated
concentrations of total volatile organic compounds, total semi-volatile
orqanic campourds, PCBES, chlordane, cadmium, chromium, and lead in the
depressions directly north and east of the site. However, it was
determined that other sourcves of contamination were also present. Figures
6 and 7 show the distribution of total volatile organic capards. ard
pesticide/FCES in sediment samples.
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Grarxl Water:

Thirty-three monitoring wells were installed ard sampled during two
romds. A limited munber of wells were sampled for cyanide ard a few
oﬁxerpara:retexsdurmath;rdm.lrd The maximum, minimm and average
concentrations are summarized in Table 1.

An mwa.nt1c1pated result was the finding that the aquifer in the vicinity
of Mideo I is highly contaminated with salt consisting primarily of sodium
ard chloride. Chloride was as high as 15,000 mg/]1 below the site. The
extent of this contamination is indicated by the chloride isclines for the
10-feet deep wells in Figure 8 and the 30-feet deep wells in Figure 9.

The Midco I RI results, aswe.llasastx.dyfortheﬂmthhvenuem:pm
indicated that a very high concentration salinity plume is migrating fram
the adjacent Indiana Department of Highways (IDOH) salt storage facility.
A study of aerial photographs for the Mideo I RI determined that (at least
fram 1970-1975) an unprotected stock pile was present at the IDOH facility
near a swale on the northern half of what is now the Midco I site.
Presumably this stock pile was salt and the highly saline drainage from
the pile drained into the swale on Midco I contributing to a salt plume
fram that facility. Drainage from Midco I and even bulk discharge of
saline waste materials into the swale during Midco I operations could also
have contributed to the salinity plume at and downgradient fram Mideco I.

Same of the groud water sampling results for hazardous substances are
sumarized in Figures 10, 11, and 12. HKazardous substances detected at
high concentrations in on-site ground water campared to background
include: chromium; nickel:; zinc: cyanide: methylene chloride; trans-1,2-
dichlorcethene; chloroform; 1,1,1-trichlorvethane; vinyl chloride:
chlorvethane; acetone; 2-butanone; 4-methyl-2-pentone; benzene: toluene;
total xylene: phenol; benzoic acid; isophorone; trans-1,2-dichlorvethene
ard 1-1 dichlorocethane. The total volatile organic campound (VOC) content
of the grourd water samples was as high as 476,000 ug/1 (MW5), but the
VOCs decreased to less than 100 ug/l immediately north of the site in the
10 foot deep monitoring wells.

Elevated concentrations of methylene chloride, acetone, 2-butancne,
berzoic acid, phenol, cyanide and lead were detected in off-site wells A30
and/or B30. Since there is little or mo vertical gradient in the shallow
aquifer in this area, it is believed that these hazardous substances were
carried to the bottam of the aquifer with highly saline (and dense) water.
The hazardous substances were likely from the Midco I operations.

Biota:

The U.S. Fish and Wildlife Service collected samples of fish, crayfish,
snapping turtles, small marmals and earthworms near Midco I. These
sarples were analyzed for organic and inorganic hazardous substances. The
results were campared to the results in control samples. Although the
U.S. Fish and Wildlife Service has not yet issued its final report,
preliminary results indicate that the following hazardous substances were
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frequently detected at elevated concentrations relative to the control
sarples:

2-butancne alumimm
Toluene copper
ethylbenzene lead
Xylene silver

With the exception of aluminum and silver, these hazardous substarces were
also elevated in the source, ground water or surface water and sediments
at Midco I (campared to controls).

VIi. SUMVARY OF SITE RISKS

For a future develcpment scenario including usage of the grourd water,
soil ingestion ard air exposure, an estimate of the health risks is as
follows:

Lifetime

CQumilative CQuomulative

Carcincgenic Non—carcinogenic

Risk=* Risk Index*
Exposure to ground water 4.1 x 1072 86
Exposure to soils 6.8 x 107 3.6
Exposure to future surface 2.2 x 107 0.0039

water

* Risks fram exposure to ground water and scils are from Table 4-22 of the
Addencham to Public Comment Feasibility Study, Midco I, March 7, 1989
(excluding arsenic which is at backgrourd). Risk from exposure to
surface water is fram Appendix A of the Public Camment Feasibility
Study, February 10, 1985.

The main campounds causing the carcincgenic risks are:
Ground water - methylene chloride, vinyl chloride, benzene;

Soils - PCBs, bis (2-ethylhexyl) phthalate, tetrachlorovethane,
methylene chloride, dieldrin trichlorvethene: and benzo(a)
pPyrene;

Surface Water - vinyl chloride, and methylene chloride.

The main compourds causing the non-carcinogenic risks in ground water
are: methylene chloride, 4-methyl-2-pentanone, 2-butanone, phencl,
nickel, chramium (as Cr(Vi)), chloroform, ard acetone.

The following hazardous substances were detected at concentrations above
the Primary Drinking Water Requlation Maximm Contaminant levels (MCLs)
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(40 CFR 41) in grouod water near the site: trans-1,2-dichlorvethane;
trichlorvethene; 1,2-dichlorcethane; benzene; toluene: ethylbenzene:;
vinyl cride; halcgenated methanes; selenium; cadmium: barium; and
chromium.

A arulative subchronic hazard index for an an-site future develomment
scenario was calculated to be 63. This was calaulated by adding the
ratios of the estimated subchronic exposure rate (SER) to the Acceptable
Subchronic Intake (ASI) for each chemical. The index exceeded unity (or
cne) for all age groups for nickel, toluene and 2-butancne. If the index
is less than one, no adverse health effects would be expected. In
addition, the index exceeded unity for pica children for lead, cyanide
(assumed HQN), ard bis(2-ethylhexyl) phthalate (Remedial Investigation of
Midwest Solvent Recovery (Mideo I). December 1987. PP 6-58, 6-55 ard
Table 6-20).

For the nearest off-site residents, the lifetime cumlative cancer risk
was estimated to be 5.7 x 1073, rainly due to benzeme emissions to air and
ingestion of arsenic and benzo(a)pyrere in soils north of the site.
However, the concentration of arsenic in these scils was below the average
detectad in backgrourd samples (Remedial Investigation of Midwest Solvent
Recovery (Midoo I). December 1987. p~6-61 and Table 6-22).

If no action is taken to contain or recover the ground water, contaminants
will contimue to migrate from the site in the ground water. The contami-
nata:lgrwrdwaterispredictedtoaffecttheareashmninﬁgure 13, and
could affect up to 19 residential wells (some of which are used for
drinking) in the Calumet aquifer. It will alsc affect the surrounding
wetlands.

Altermatively, the contaminatad ground water could discharge to the sewer
north-northeast of the site (if it is leaking), flow through the City of

Gary Wastewater Treatment Plant, discharge to the Grand Calumet River ard
eventually reach lake Michigan.

It has been argued that the Calumet aguifer at Midco I should be
considered a Class III aquifer because of the high salinity, ard, there—
fore, that the aquifer should not be protected for drinking water usage.
However, because the salinity is not natural and has only affected a
limiteiportimoftheaqaiferardbecawsethegrwﬂwaterintheb.xlkof
theaquiferisofdri:ﬂd:gwaterqualityardirﬂeedisusedasadrinkj:g
water scurce a short distarce frum the site, U.S. EPA has determined that
the Calumet aquifer in the vicinity of Midco I is a Class II aquifer and
shoild be protected for drinking water usage.

It has also been argued that there should be considered no risk due to
nMedrinkj:gwaterusageofﬂ)egmrdwate:becauseﬂnhighsalinity
would prevent its usage. However, there is no assurance that the
cantaminants from the site will always migrate within the salinity plume.
In fact, Fig\maa:ﬂ9slmthatcnlyasmllportionofmegrunﬂ
water below the site has a total dissolved solids content greater than
10,000 mg/1, which is the concentration used in the U.S. EPA Urderground
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Injection Control Program as the cut-off point for drinking water usage.
In addition, the Midco I operation contributed an undeterminable amount of
the ground water salinity problem at ard downgradient fram the site.

The following parameters exceexded the chronic and, for same, also the
acute water quality criteria for protection of aguatic life in same
surface water samples: diethylphthalate, di-n-butylphthalate, cadmium,
chramium copper, iron, lead, mercury, nickel, silver, zinc and cyanide.
The U.S. Fish and Wildlife Service believes that the bicta living in the
vicinity of Midco I acamulated elevated concentrations of volatile and
inorganic campourds, which adversely affected fish and wildlife resources.

VIII. DESCRIPTION OF AILTFRNATIVES

A large mumber of alternatives were screened, using engineering judgement
for applicability, past performance and implementability. Detailed
evaluations were conducted for 14 alternatives, which are combinations of

the most promising technologies. These technologies can be categorized as
follows:

Contairment:

multilayered cap
. slurry wall

Groud Water Treatment:

. puping of contaminated ground water ard disposal in an
underground injection well without treatment

. puping of contaminated ground water, treatment and then disposal
in an underground injection well
poping of contaminated ground water and treatment by evaporation
Saurce Treatment:
. soil vapor extraction
. solidification/stabilization
. in-situ vitrification
. ircinperation
Altermatives providing for direct treatment or removal of contaminated
s0ils below the water table were eliminated for a mumber of reasons. For
ane, treatment of soils below the water table would normally require
dewatering of the aquifer below the site prior to excavation. Dewatering
wold require installation of a contairmment barrier and disposal of a

large volume of contaminated ground water. Because of the time needed
for the injection well constructicn, the contaminated ground water for
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dewatering would have to be camercially disposed of. The nearest
cammercial deep well is in Chio, so this disposal would be expensive and
add transportation hazards. In addition, grourd water pump ard treatinent
alternatives may address readily leachable contaminants by gradual removal
by natural groud water flushing. Contaminants that do not leach out
would normally not be available for direct ingestion because they are
below the water table. Therefore, the source remval and treatment
altermatives only address contaminated subsurface soils and materials
above the water table, and highly contaminated materials below the water
table that can be handled by localized dewatering.

The areal extent and depth of source treatment above the water table will
be determined by soil clearup action levels (CAls). The extent ard pericd
of operation of ground water treatment measures will be determined by
ground water CALs. Surface sediments will be scraped up in the areas
shown in Figure 14 to a depth that will leave the remainirg sediments
below the soils CAIs. The CALs are defined in Section X, ard includes
attairment of MCIs in the ground water. The expected areal extert of
source and surface sediment remediation required is shown in Figure 14.
The expected areal extent of ground water remediation is shown in Figure
15. Applicable, or relevant and appropriate requirements (ARARs) for the
varicus alternatives are summarized in Tables 6, 7 and 8 in the Appendix.
The fourteen alternatives are summarized below, including the status of
campliance with major ARARs:

Altermative 1: Mo Action

By law, U.S. EPA is required to consider the no-action altermative. No
action would be taken to address the source, the contaminated ground water
or surface water. The source would continue to cause contamination of ‘the
grouwd water and surface waters. The contaminated ground water would
continue migrating off-site and may eventually affect nineteen ground
water wells.

Alternative 2: Access Restrictions With cap

This alternative consists of the construction of a RCRA compliant multi-
layer cap over the entire site, an area of appruximately 150,000 square
feet. The cap would include a low-permeability barrier layer to prevent
vertical migration of water, a lateral drainage layer and a vegetative
cover, as shown in Figure 16.

The scraped contaminated sediments (estimated to be 1,200 cubic yards)
would be excavated and transported to an off-site landfill for disposal.

Ground water use restrictions would be placed in the area shown in Figure
13. The nineteen current users of the ground water in the Calumet aquifer
in that area (both domestic drinking and non—drinking) would be connected
to the mmicipal water system.
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This and all the remaining alternmatives would include installation of a
8ix foot chain link fence with 3-strand barbed wire arcurd the site,
installing warning signs, and imposition of deed restrictions.

Ground water and surface water migration would be monitored reqularly.

1. Relevant and Appropriate Requirements:

This altermative would be consistent with hazardous waste landfill closure
requirements of the Resource Conservation and Recovery Act (RCRA) (40 CFR
264.111, 264.116, 264.117, 264.310), and ground water monitoring
requirements of RCRA (40 CFR 264.97, and 264.99). However, it would not
be consistent with the Primary Drinking Water Requlations (40 CFR 141) or
the RCRA corrective acticn requirements (40 CFR 264.100) because
contamination from the site would continue to cause exceedance of the
MCIs in off-site ground water. It alsoc would not be consistert with the
Arbient Water Quality Criteria (AWX) for protection of aquatic life,
because the contaminated ground water would recharge surface waters and
cause exceedance of the aAWQC.

2. Applicable Recquirements:

The off-site disposal of contaminated sediments would have to be in
campliance with U.S. EPA's off-site policy and all applicable RCRA, ard

Department of Transportaticn (DOT) requlations.
ive 3:

A clay slurry wall would be installed around the area where clean-up
action levels (CAls) are exceedad in soils above the water table ard for
groud water. The wall would be keyed into the material confining layer
located 30 feet below the site, and would be approximately 36 inches wide
ard 2,050 feet long.

Because of the high salt content and other contaminants at the site, bench
scale tests would be performed in crder to determine the formulation for
the slurry. Bentonite clay may be affected by the high salinity, so
attupulgite clay may be used instead.

A multi-layer cap as described in Altermative 2 would be placed over the
area inside the slurry wall. Contaminated surface sediments would be
scraped ard contained within the cap ard slurry wall. An extraction well
would be placed in the contairment area to lower the ground water inside
the wall by approximately 0.5 feet to insure an irward ground water
gradient. Initjally, this would require disposal of approximately 21,500
qallons of contaminated ground water. This would be disposed of in the
nearest cammercial deep well.

As with Altermative 2, the site would be fenced ard posted, deed
restriction imposed, and a monitoring program implemented.
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1. Relevant and Appropriate Requirements:

This alternative would be consistent with RCRA hazardous waste landfill
closure requirements. Because the ground water cutside the slurry waltl
would meet the CALs, this altermative would be consistent with RCRA
corrective action requirements, and the Primary Drinking Water
Requlations. After containment of the Mideo I source, surface water would
shortly meet the AWQC (unless other saurces are present).

2. Residual Risks:

Because no treatment is involved in this alternative, the resicduals
minedwithbwtheslurrywallardcap\mldbethes.ameasprtse.ntlyat
the site. The risks involved in case the cap and slurry wall are damaged
or if residential development cccurred on the site, would be the same as
the present site risks.,

termative : Wa i ard Well i jon

This and all cther alternatives treating the grourd water includes
installation and operation of ground water extraction wells to intercvept
the contaminated grouod water that exceeds the CAls. The results of a
preliminary model estimated that seven extraction wells should be
installed to recover ground water as shown in Figure 17. The total
estimated pumping rate for the seven wells is 13 gom. The extraction
wells would be operated until ground water CAls are met in all portions of
the Calumet aquifer affected by the site. Because the contaminated ground
water would be contained, AWQC would shortly be attained in surface water,
unless prevented by cther sources.

A Class T hazardous waste urderground injection well would be installed.
The injection zone would be located approximately 2,250 feet below the
surface in the Mount Simon aquifer. The underground injection operation
may be cambined with the Midco II remedial action if this is determined to
be cost effective. The 9th Averme Dup remedial action may also include
utilizing the deep well from Midco for disposal of saline waste water.

In these cases, the cambined treatment and disposal activities will
constitute an on-site action for purposes of the off-site policy, with the
exceptian that the transported wastes must be manifestad.

The cambined treatment and disposal can be considered an on-site action
pursuant to Section 104(d) (4) of CERCIA because the following criteria are
met (Interim RCRA/CERCIA Guidance on Non—Contiguous Sites and On-site
Management of Waste and Treatment Residue. Porter. March 27, 1986.

OSWER Directive 9347.0-01):

1. The sites are close together:
2. The wastes are campatible:

3. The wastes will be managed as part of a highly reliable lang-term
remedy;
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4. The incremental short-term impacts to public health and the
enviromment will be minimal.

l. Applicable Requirements:

The deep well injection must be in campliance with the land Disposal
Restriction (LIR) requirements of 40 CFR 268 and 40 CFR 148. The
following listed hazardous wastes have been disposed of on the site and
are contained in the contaminated subsurface soils, grourd water ard
surface sediments: FO01l, F002, F003, F005, F007, F008, FO0O09.

For this reason, before the grourd water can be injected without
treatment, a petition to allow land disposal of waste prohibited urder
Subtitle C of 40 CTR 268, must be granted by the U.S. EPA Administrator
pursuant to 40 CFR 268.6 and 40 CFR 148 Subpart C. This petition must
demonstrate that there will be no migration of hazardous constituents from
the injection zone for as lang as the wastes remain hazardous.

A cross section of the geclogy of this area is shown in Figure 18. The
injection zone in the Mount Simon aquifer is separated by geological
formations from drinking water aquifers. Nearby class I undergrourd
injection wells that are presently cperating, have submitted petitions
pursuant to 40 CFR 268.6. These petitions are presently under review by
U.S. EFA.

The injection well must be constructed, installed, tested, ronitored,
operated, closed and abandoned in accordance with U.S. EPA requirements
ard corditions pursuant to 40 CFR 144, and 146. In addition, reporting
requirements must be in accordance with 40 CFR 144 ard 146. Contaminated
surface sediments will be scraped amd disposed of off-site in accordance
with the U.S. EPA off-site policy ard applicable RCRA and DOT
requirements.

The remecdial action may also require responses to operational problems,
and implementing corrective actions pursuant to 40 CFR 146.64, 144.67,
144.12, 144.51(d) ard 144.55. This could include requirements for
construction, monitoring, reporting, well plugging, and injection well
Closure as necessary to prevent movement of any contaminant into an
udergrord source of drinking water (U.S.D.W.) (40 CFR 144.3), due to
cperation of the injection well., This may alsoc require implementation of
remedial actions to restore any U.S.D.W., that becames contaminated as a
result of the cperation of the underground injection well, to background
water quality to the extent practical, pursuant to Section 3004 (u) and
3008(h) of the 1984 Hazardous and Solid Waste Amendments.

2. Residual Risks and Relevant and Appropriate Requirements:

Natural attermation and flushing of the source would occur during
operation of the ground water extraction system. However, same hazardous
substance residuals wauld remain in the subsurface soils. The residual
risks cannot be determined at this time. Therefore, a site cover would
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be placed over the contaminated soils that would be consistent with RCRA
hazardous waste landfill closure requirements (40 CFR 264.111, 264.116,
264.117, 264.310). The site would be fenced, dead r&stncticrs i.nposad
ard a gmxrd water rmonitoring system irrpleme:rted consistent with RCRA

requirements.

Altermative 4C: M Water Prping, Treatment and Fither Deep Well
Imjection ar Reinjecti on_jnto the Calumet Aquifer

This alternative could be the same as alternative 4A except that the
cmtammatedgrmﬂwatarwwldbetreatedtotheextentneoessa:yto
meet U.S. EPA requirements prior to the deep well injection. For this
alternative, U.S. EPA approval of the undergrourd injection well would be
required, but no petition demonstration would be needed.

Prior to the deep well injection, land Disposal Restriction (LIR)
treatment stardards would be met, for listed wastes I-"OOl, FO02, FOO03,

ard FOO5 (40 CFR 268), this would likely require an air stripper and a
liquid-phase grarular activated carbon polish system. Treatment may also
be required for cyanide, chromium, lead and nickel to meet the proposed
treatment standards for listed wastes FO07, FOO8 and FO09 (F.R., Vol. 54,
No. 7.) Thelmtream'entstardardsarelistemeabla 19 ard 20 (the
stardards for non—waste waters would be applicable to the contaminated

groad water).

It is anticipated that the treatment units would be designed for an
average flow of 13 gpm. Air emissions from the air stripper would be
controlled most likely with a carbon canister. The degree of air
emissions control required is defined in Section X. Treatment residuals,
which may include spent carbon and metals sludge would be disposed of off-
site in accordance with U.S. EPA's Off-site Policy and applicable RCRA and
DOT reculations.

As with altermative 4A, the treatment and undergrourd injection well
system may be combined with Midco II.

Alternatively, the groud water could be treated and then reinjected into
the Calumet aquifer if reinjection is conductad in a manner that will
prevent spreading of the salt plume. At the end of the pumping, treatment
ard reinjection cperation, the ground water at the site must meet the
grourd water CALs (Section X). The goal of remedial actions is to restore
the grourd water quality. Normally, this would require that the remedial
action alsc reduce secondary (non-hazardous) contaminants such as total
dissolved solids (TDS) either to background levels or to Secondary Maximum
Contaminant levels (40 CFR 143). However, at Midco I, since there are
adjacent contaminant sources, high 1evelsof'1t25m1ldbelcftinthe
ground water at the site at campletion of the remedial action.

Altermative 4E: Grouwd Water Pumping and Evaporation

A grourd water extraction system would be installed and cperated in the
same manner as in alternatives 4A ard 4C. However, the contaminated
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groud water would be treated by evaporation, instead of by separate
treatment cperatians cambined with deep well injection. All comtaminante
wauld be concentrated into treatment residuals that would have to be
disposed of off-site in accordance with U.S, EPA's off-site policy ard
applicable RCRA and DOT requirements. The residuals will include blew
down ard salt cake. In addition, air stripping ard carbon adsorption may
be required prior to discharge of the condensate. Air emissions will have
to be controlled to meet the criteria described in Section X.

The blow down and carbon residuals would likely be incimerated
cammercially. Cyanide, and metals in the groud water would likely be
concentrated in the salt cake. If this occurs, lard disposal of the salt
cake would likely not be allowed under the lard Disposal Restrictions
requlations without prior destruction of the cyanide and treatment of
metals (F.R., Vol. 53, No. 7). See Table 20.

The final site cover and hardling of contaminated sediments would be the
same as in alternmatives 4A and 4C.

The evaporation system may be combined with Mideo II.

Alternative 5A: Soil Vapor Extraction, Excavation above the Grourd Water
illj

evation ard

This alternative ard alternatives 5C, SE and 5G treat the source and
surface sediments but not the ground water.

Soil Vapor Extraction (SVE):

A soil vapor extraction (SVE) operation would be conducted to treat the
volatile organic campourds in the subsurface soil. This would reduce the
hazards due to air emissions during excavation and hamdling of the soils,
as well as risks due to leaching into grourd water, direct contact and
direct irgestion. The required areal extent of treatmert and degree of
treatment is defined in Section X. Emissions from the SVE would be
controlled to the degree defined in Section X.

1. Excavation and Off~Site Disposal:

Following this operation contaminated subsurface materials and surface
sedimerts would be excavatad and disposed of off-site. All off-site
disposal, including treatment residuals from the SVE, would be required to
camply with U.S. EPA's off-site policy and applicable RCRA and DOT
requlations. It appeavs likely that IIR under 40 CFR 268 would disallow
this altermative because cyanide, cadmium, chramium, lead, nickel and
silver in F007, FO08 ard FOO9 wastes would not be treatad. The Land
Disposal Restrictions for F007, FOO8 and FO09 wastes are scheduled to
became effective in June 1989. SVE also may not provide adecuate
treatment to meet the lam Disposal Restrictions for F0O1, F002, F0O3 and
FOOS. These treatment requirements are listed in Tables 15 ard 20 (the
standards for non-waste waters would be applicable to the contaminatad
soils) .



2. Site Cover and Ground Water:

The site would be restored to grade with uncontaminated f£i11. Over a long
pericd of time, ground water may atteruate to below CALS. However, in the

ime, thegrunﬂwataratthesitewculdhehigmycmtaminatedarﬂ
would cortinue to migrate off-site. It may eventually affect ground water
in the area shown Figure 13. Ground water usage restrictions would be
imposed in this area, anrd nineteen ground water users (including
residential drinking water wells) would be cormectad to the mmicipal
water system. misactimumldbemistentwithmgruxdmter
ronitoring requirements. It would be inconsistent with RCRA corrective
action requirements ard Primary Drinking Water Standards because MCIs
watild be exceeded in off-site ground water. The AWQC may be exceeded in
surface waters due to off-site migration of the ground water.

é

handling of the subsurface material do not exceed the criteria for air
emissions defined in Section X. This may require that excavation ard
hardl ing be conductad during times when weather corditions would minimize
the volatile organic emissions, and that special procedures be followed
during excavaticn. Alternatively, a SVE cperation may be corductad as
described for altarmative SA prior to excavation.

If SVE removes the volatile organic compowrds, the risks from direct soil
‘ingestion, in case the site is developed, would be reduced as follows:

Before After
Lifetime Carcinogenic* 6.8 x 107> 6.0 x 1073
Chronic Non-carcinogenic Indexw 3.6 3.4

* Fram Addendum to Public Comment Draft Feasibility Study, March 7, 1989.
Table 4-22,

The subchironic hazard irdex would be reduced for toluene and 2-butancne
but would remain above unity for lead, nickel, Cyanide, and bis(2-
ethylhexyl) phthalate (from Remedial Investigation of Midwest Solvent
Recovery (Midco I). December 1987. pp 6-58, 6-59 and Table 6-20). The
risks due to air emissions would be nearly eliminated. In addition, the
potency of the source for contimuing ground water contamination would be
recuced substantially, but not eliminated.
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K10t
K102
K061
KDA6

Midco |
n-Site Soils

TNILE 9

CON’AUISON OF CONCENTRATIONS OF INORGANICS IN SUBSURFACE MAITRIAL
AT MIDCO 1 WITH CONCENTRATIONS IN LISTED HAZARDOUS WASTE {FROM
BOAT BACKGROUND DOOLMENTS FOR THE FIRST THIRD WASTES UNDER LAND DAN)

Nrsenic Chromium
590-1950
3060-8320
1730
0.04-3415
28.9-1400
11-1600
0.1-6790
ND-19 2.2-10200

CONSTITUENT CONCENTRATIONS (mg/kg)

Load Caduium

20300 4
9%/
0,06-1250

21.95-3900

0.25-2480
11-5800

2.8-4%00 ND-12
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) etotion pratection. Polenlisl for con-

t lat von wanld be
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e of conteninenls and concenirelions. High
selt o srgenic concenteations mey sffect
peravsbi laty of wall, resulting in heed te replace
systen un long terw, U7 farled, foshe ave mimdler
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in rm-sction. [f cunteminente leave deep aquiler,
cust tu sewedy w1kl ba sany times ihe cost of
ariginal resedistion dur Lo gresl depth and
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el tedure veluse,

Soma tonlesiagnie i greund weter ore trensferred
te corbon contolers ond metele aludged which are

divpossd of aff sstla. Uues mat sagruficentiy or

perasneni iy reduce Loniaily of mebilily of ihess

renidunie,

Aleinalive M

Frulection aqeinet principle thiest wsil be
eschiawgd by anlecception of wouul valer, copping,
deed realrsclish end sile sunniensnce, Mproval
far Lhe evaporeist spsles should ba teadily
phissnsbls »8 this a8 conventionsl techrology.
Construction sl remedisl sclion sheuld take | Lo 7
yeoto. Misk te wotkars mnd comsunty duling
tenedisl aclion con be adequalely tonlrolled by
tesiricling eccess tu site and conducting aclisn
wilh sdequaie huallh and sufaty precsutrons.

Clennup sction levels (CALS) far soil will net be
art uo woil fessing wilhout Lrestment, Ihe qround
weler thal has siytaled off v will b te0eved
whete CALS are escemled ond greunt sster CALS on
aile would be set. A cop ond sccess fostrittion
will pravent saul ingestion end dersal shontplion.
lednicel tosponents of sclion should net fasl
wilh sdequale opersiion and saintensnce. Aigr
semedistion i» conpleied, 1F deed reslrictions snd
ity sasntenance sre pesforsed, all rishe sre
seduced balaw acceptable lavels.

Signifiesnlly ot pecmanently reduces aobility of
ctanlessnanla 10 the smrl bul dues nol reduce
lanicity or velume of some conlesinents in soil.
Signifucent iy and persanenily feduces sobility,
tlenicily, and veluse of conlesinants in grevd
watar.,

Same conlesinenls 10 ground wecer sfe tranaferred
te sl Ciystale which ate dispeend of off site.
Doss net sigrificently or parsenently reduce
tanicity of sability of these residale.

Aflernstive A

Sefety cuiicerns dufing the Tesedisl sclion are
jelslud to the cacovsison uf ihe salerisl. Mish
le 1he wotheta and the comawnty can be sdequetely
contialled by tealricling sccess lo Liw aite L)
conductshg selien with sdeyuste heslith and safely
preceulions.

Clesnup sction levale for sotls sbory ground walet
laved would be sel. CAMLa for sorls below grownd
weter aay not be sel) however, fieh colculslions
sre honed on ingest ion of sorl, end thees
sddiiional solsde weuld be belew Lhe mater Lebls
and uneveilable for ingestian. Altlenustiion
results 1a & dissipation of contsmsnents, sithough
st will) be many years Sefere ground water cleanup
sction Jeveln will be stisined fur sll cospowds.
rposuts te fesrdusis 19 minta)ged, Becouss
sat removed from site. Remed sliernalove
tranafers Lhe probleas te the landfill. Withoul
yteund waler use restrictions, lhe teseining risk
ol Ihe site after remedinlion coapletion 10 8.3 &
-2, with enforcenent of graund wster ves
sestirictions, oll foshs wauld be reduced bhelow
scceplabie leveln.

feduces selume of conteminents N sor] by Tesaving
it Teom e bul tranafers the probles te Lhe
tendfsll sile. Ooes not veduce seiume, Sobslily
ot enicity of conteninonts n grourd woler.

]
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alety concerns during Lhe sravdial scl i sre
telated I dhe encavnlame ol e mudeqinl, Bk
Lo the worbers sl Ghe (onmisaity cwn he siegpel ey
onlaglied by sesicicdvng wecess (o Ihe aily ol
CuducVing aclion wilh mirquile heglth smi nulfely
preceutsony, snd providing sirquele cu)
k. L widl be necetamey petinra
trealatibily siudies te sdequutely demonsisale
thal the sotidsfied avh con ronfoim te procedures
niaslar to delisting. Due to ealens) chmicel

tepntearnts/sulmiliats {inclishing » butn)
st well o0 the backjog at 1NN, temediation of the
soils may nut begin for up 1o } years, Conplet san
nf consliuction swuld be leas then t prar. e

oclual sail remedistion shauld be less then )
yaar.,

Uleatngs wction levels for scils shove qfowssd wulsr
level wiuidd Le mcl. [ALs lor susle below gioeal
waler may imt be orl; however, f1sk colculel 1one
wre haned un angestinn of entd, end lhese
L] snli1ds would he helow (he waler table
T vatleble for snqestion. Allenvetien
tesults an o dissipation of conteainanis, elthaugh
il will be many yesrs Lefore growwd wat leenup
aclion levels 11 e sllasned for all compownde.
tdueis would be miningl. {1
of 1o ne ection. The cust
far vreedying failuce of saladification would be
nimijas to ihe cast of wriginal 1ne lign,
Withoul qrews water wew riclians, the
tranining seoh ot Ihe u’lc aftesr rempdistion
cwapletion 1o 4.3 & 10°%, Wilh enfercement of
Qfound waler wae restrictions, 8l conha would be
teduced balow ecceplabis |

SiygrsFicent iy ot peimannlly feduren lasicily
ad anhility of conleminents wn sarl, bul does
nwot reduce laviculy, sability of velume of
conlominants 10 growwt spler.

Allernalave S

Safety conresn dutang 1nstellalion s1socsaled wilh
evisvalion and @iving of culaminnled aplerial
Hisk to wotkers wud communily tharang 1esed
action con be smirquelely cosirolled by reslracting
sccass gnd cotducl sng sclvons wslh aderqnls haslin
o) safely precautions. M will be necessaty e
petform taeatobibity slusties le asdequale by
desunsifule (hal Ihe salidified sasl) can confern
te procedut milar e delisting. Mhis auy
delay instration of ronstruction., Cumgletion of
canstruction shauld be ) yesr.

Cieanup action levels for soils shove Around water
] | wuuld be mel. CALw fas sotiae below yraund
walef may et ke sel) hovaver, Fioh calculel 1one
ore bused an ingestion of seal, snd Lhese
whditional solide would be below the valer tabis
ol unevai for Jypention. Attenustisn
tenulle 1n o dissipation of contaminente, olhough
Ml will be weny years belure gtewnl water ¢lesnup
schion devels will be stisined for aid toepounds .
fulute euposure to revidusie would ba mimisal, If
¢ propefly conducted, lhets
be & lover alihood far needing
veplacement. If failn, Fishe ore similsr te ne
slion. Ihe rost fer tevedying faulurte would be
sinslar te the cost of erigened '

ofter teaedistion
With enfatcement of
gtenad waler use restrictions, al) tishe weuld be

renaining fisk ot lhe o,le
cunpletion 10 4.% u IN"F,

reducad balow accepltabla 1o

Sigraticantly e permanently teduces sobilily of
conloninents n soil, but dees nat reduce
taascity, sobility of velume of conteaingnte an
round uqter.
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Hroause oo encavatlson of mulersel maure md sl
Is ste trewled v & buund, Suoh gn
Rish le workres whl commnnlty ik vy

[LIFTT N
reacdiol silion con be mieipulely sl rulled hy
testricting sccess and providing miequste heallh

o safety precalions. Completion of
tonslruction sheuld ba | le 7 yeors.

(irsnug wlinn tevels for soils shove ginuw waler
bevel wuld twe met. [Ms for seiis helow Gtuund
walet auy 1l he mel; however, fish calculations

wisvailshls for ingestion. Mtisuuslion
resulie in & dissipation af centasminenis, sl howph

*8 belfore yrownt seler clesng
1 b stlainrd for il comspousds.
Alternnlive has been evaiueled on pilal scels.
lectuwingy hae net been pruven on full scale
Moject. Therefors need fur replucesent 3
whnoen ol Ihis time. This option asy preciude
suse types of fulure cesedial aclion wue te
ciealson of solsd monalsth. Futurs eaposure te
teviduale wauid be sinsast. If trealobilily
sludies are properily ronducied, thets shauld be o
loer elihand for needing veplacesent. Ihe
tuat For resedying foslure would e mamsier o the
rosl of ariginel anstelistion. Withoul ground
waler une sestraclions, the reapining risk st 5h¢

r siter remedinlion completion 1o 4.% u 1077,

b enforcesent of gruwwl waler usa resirictione,
all sinke would be reduced below accepisble
levels.

Stpifacently snd peinanently reduces tanpcaty,

mobilily end valuse of conteasnents 1 sosl, bul
ders not revuce invicity, sobilsty, or veluse of
cantaminants in ground waler.

Alternatsve ¢

Prolectson achiesed by contasement mnl
solidifaration. 1t will be neceunuty lo peefare
Irealsbiloly wtwnbien o drmonetirate (hat Lhe
slidified wesle can confare Lo procedures ssmslar
to HCRA delisleng. lhis mey delay constrl von
milistien. Construclion of srmedial artion weuld
fake | te T years. Riuke to the workers o Lhe
fomminity duting remedisl sction con be slrquately
tonifellied by restraclong sicens ta The site le
sulbats red pulsannel iy sd conducling aclien
with sdequale hesllh ond safely precoutions.

Cimbines the long-lera effect yvenens of
Alleroalives § wd SL. Clesnup sction leveln for
804} sbave growsd water will be mel. [ALs for
sosl below growd waler suy nnt be sel; however,
tish calculations sre based on ingeslion of aail,
ol 1haw would be wiavailoble for ingeatina.
Lround weter clesnup action levels weuld net be
set on site. Conlsainslion mey move vertically o
neut aquiles. Muniluring ef Lhe confining layer
should delect movement. A ground waler enlraction
syslen could be empley of varcented by senp ling.
Tosts would Bie siailar te grsund wetar options.
The cost fer cemedying foslure vould be sinslar te
but highes than the cast of sriginsl 1netelietion
1F 1t 10 delected befars more greund waler suvas
off sslg ond of Lhe orea needing repair could ba
tacaled., IF not, cust b rewedy will invalve, o4
a anpem, & gtewel waler oplieon (s resove the
*aaging conleminants. After remediotion 1n
roopleted, ol risks sra reduced below acceplabie
feerls.

Swgficently end perasnently reduces amhi)ity of
ontaniaenile v ol |l and grewl weter.

——— v ——— .
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Protect pes agsinsl prencaple Istval widh by
mbievrd by yroinad waler tert eplion mal
bt s nlson,  Heaediu) wel s setavalaes for
sl walet sy nol commeng Tay | e ¥ pesin o
o Felutson Urmanalral sun tur tHhe derp well sunl be
wppioved. M owrll be necensuty lo perfora
Treslability slubies g ivmmintrale that the
salsdslied waste con ronfura o procedures sianjar
lo MHA defrsting. lns fay deloy cenatructian
nitiation, (onatrwction of the teaedial actian
would tehe epprons lely 2 years. Mishs (o the
wuthers ond (he communsty during vemedial oction
tan be sdequetely conlioljed by restricting sceens
16 Lhe stle Lo sutheriied personne) only end
fonducting aclien wilh edequale heslihy and safaly
rrecautians,

limbiinrs the bong-term effect 1vrirny of

Abernnt tves 48 s W, Clemtug sclson leveln for
il share nroinel water will be m¢t. (AL s for
sosl Lelne yruwn) weter Sy ul be set; toweever,
fisk colculatiuns sre bated on wsaestion of sel,
wul s wowld be wievas lsble for Ingesiion.
Trowed waler clenrup achinn Irvels wauld be et
17 contaminunts leave drep squifer, tosl e reeedy
«1l} be mwiy times the cool of etiging)
tracdialiun due (o yreal teplh gnd difticulty of
woriioring. After remedsstion 19 conpleled, il
Tishs sre reduced belew screplobie Jovels,

Permanent ly and sugpnificantly sedures sobibily of
contuminaile in sosl end ground wetee.

Prolection will be achieved by ground waler
intescept ion/tieatment mnl solidifscalion,
Avprovel fer this aplion shauld net wuduly slow
& lion down es conteminenis wall be fedoy
drinking walat qulity eecept salinily betere
njectson. It wil] be necewsary te perfore
Vtealabibity sludies Lo demonnlirale thet ing
salidified wante con conform Lo pracedures mlar
te BNA delenting. s may delny tonsiruction
initistion. Construchion of remedssl sction ueuld
lake 7 yeorn. Misks la the workess o {he
fommunily during resediol sclion cen be sdequatsly
cuntrglled by testricting sccess Lo Lhe mite te
sulbwri yed personnel only snd conducling sction
wilh sdequete henllh and safely precautiens.

Cimbines the Jong-term effect seeneas of
Alternatives 4C and M, Clesnup sction levels for
satl above ground water will he set. C[ALs fof
hasl below yrowsd waler may ol ke mely howgver,
fisk calculations ate beved on 1ngest 1en of sesl,
ek Uhiw would be uneveiishie for magestign,
Kfound water clrunup sclion Jevels would be met.
I water teaves deep squifet, since thes su not &
Urink ing waler squifer, the incrensed salinity
shoulidt nol poee & problem. After tengdiat son 19
vumpletad, all raske sre reduced bhelow sccoploable
lavels, .

Significantly eng perssnent ly teducen sobilvly of
fonteminents jn sail g the sobilsty ang tenscaty
of conlesinente 1a oreund water,

Soas conteainsnles in reud weler ste transferced
te carhon curioters and the selsis sludgen which
ste drspesed of site. Deew net signiticent by
OF pethanlly voduce lasicily o wbilaly of
these residuals.

Atesnstive ¥

Protection will be schioved by growwt weler
interceplion/evaporet ion and sohidslication,
Appinval fer the svaposaler sralen should be
teadily oblernsbie an thie sy tonvent ional
lechnology. H wil) be oecessary (o petform
treainbilaty studies ta draonulrate that
wlidified wante con conform 1o patedures awnslar
lo MHA delrisling. Ihgse say delay construct jan
vkastion. Construclion of remedssl sclion
*hould leke | 1o T years. Rishs 1o the werhers
wd the communsty dufing remedisl sctian tan be
seqpmtely contyelied by sesleschong siconn 1o the
sile te sutharired peroonnel only ww combucting
1h sdequate hesllh wnd salely

precavt sgne,

Lombings the long-tere effectiveness of
Allarnatives ol o . Clesniap sction lavels for
011 sbuse qreund veler will be met, LMo far
#otl below growst water oy net be mel; haweser,
ok calculotions sre based on tngeslion of s,
ad thes would be wisvaibshie for ingeslion .,
fround walet Clesiup wetimn feveln would e met.
Aier seardiation 1o conpleird, oIl sioke are
feduced below acceploble lovels.

Significently and petsgnent ly reduces bty of
cenlsminents in sor| ene ®obi iy, tesicity ong
valume of conieninants in graund weter.

Sone mt-mml\. N glowd waler ste tresuferred
1o salt crystele ehich are dispesed of off

® rel significantily o petwsngnt Iy teduce
tosicily of mabilily of thees residuala,
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No remedisl aclion 1o lehen wilh Thaa

ablernnlive; ihetelnte, i comaldm b
dilticullies will Be preopunlieced wul
schedulas will be delayed. %Mo acl -

thin sllarnalive.

It s exlevmely hikely thut future
trmedinl i will e reguered, 1
ttwrilil be e snde difficuit 1o soplesent
e shbilinnal sesedisl sction Lhuh at
presenl. Migretion or esposure pathweye
con he readsly amnslared. Since na
opernl son ww) anintensnce 18 pet foraed,
Jiwvp-lerm AN daf¥icuitsns ste not
anticipated.

Ihe no-aclion aption e & resdily
svntlable tectwmlog .

IL 10 estresaly unlihely Lhel this
allgtnalive sould fecerve ihe necessary
appiovals fram eny agency or from Ihe
comnuniiy. Lecalion and cheaicai-
apecilss sonuvenenis weuld net be ost.

Altesnslive 1

Shurt-term technicel Feamibshily of
slleinstive 18 sdeqmle. lechalaygies
can be constructed oy needed for
spevifue site v o tesuonsble Lime
petiod and should perforn
during {he remedial sctian 2
saintensnce 1o petfoimed. Cap
consltuction will conply wilh sclien-
apecific requremgnts.

It so prohahie (hat fuline trartial
schran wauld be tequited ol comlusinents
mive off sale wilh Iha Qrowsd wates.
testalbulion of the tep should nol pre-
clste pussible Tulure reasdinl srisona.
Ipe sile con be temloly amnitored sl
sqintained. Thio slletnalive wvould hevs
low 1eplraenialion, spetation ww
sasnlenence conles. Long-lere meinten-
wwe piobliras sy srise from spnthetic
liner punclure o poer ssinienmice.

I cop snalallere should be readily
svatlobls. Thesa nstallers weuld by
trained 1 the operstion of the

1y squipsent aa well e
opriste healtn wul salfely

puuu! 1enaly GeaturEd.

Conatructiion af the cop sl previde
lang-lete ainsassation of sigretion of
liguide through 1he cop o1 1t a0
wnlikaly thel the comaunily respunse ls
thue altarnatsve wall b faversble, »
contaninants sey centinue le tave Lhe
site. Whils mest lecstion-apecafse
requisesnty asy be sel, theeical-
wpecific requiresents will not.
(nfsrcament of yroud weter ute
restracisons may be vary #afficell.

Allgrnative }

Atispulgite clay taiber Ihan Wyoming
clep mey be needed. I 18 snlscipaled
Lhet sn adequale supply of clay can be
obleined. It 10 snpecled Lhat wilh
piopet bench-scala leslang end
wnslailstion, techalogy will be capsble
of ageling petfatsence specificolions.
Atien-specific requitenenis will he
sel. (ncovatron will tehe plece vulnide
the atea tequiring dail reacdialion.
Iherelare, construction should not
Lrigger cleanup sr lend dispess)
sesirsctions.

Tulute resedial aclion swh s» greund
walet enlracloon and (reptnenl say be
tequaired 1f b o9 delermined that the
conl e ihant e syving through the
tonfining s beteath the svle. Wale
fulure resedinl sclions pre mot
pitecluied by the cuttmt action, bthe
construction of & wall shd cop could
effect the conslruction of fulure
reacdin] aclion. Momalaring of Lhe sile
tor effact st should be no probies.
Deflicullyes a1k bnng-tete GAH mey
sring from action of the tenleainemls,
especintly the sall snd sigenice, an ihe
wall slesif,

Conlginaent walle are o desonsticetsd
technolagy thatl sre sesdily evaileble
wid rasy te construcl. Adequate chp
should be sveilable, The neces
equpaent and specisliols should h

svetlshble orwd (rained sa the Necessary
hesilh and safety Lechniques. Lack of

rosmetcial deep wall facilslisn may

Accoplonce of thie sllesnalive wuld ba

posaible. A candilion of (he scceplonce

would include desd ovd accene

tione, o well ae ful
teting (o svduie Lhe wabis 18 fat

wpvang Ihtough te Lhe nesl equifes,

Altesnalive AR

1l ye evprcted that ihe biggest
diffycully with the epltion w1 l] be v
ubiesusng sppreval of the Petslsen
Demansléstion. Mue couléd result 1a
problens with ihe cemsedinl schedule. It
w4 enpeclied thel all sctisn-tpacifie
ragunrveents can ba schigved.

Avming that the ealraclion wells ore
pioprely piaced e anl lurice (he sten,
ke drep wall 19 properly conslvucied
and lhe ME. Simon sipnfet 18 on
sppropriale fermgtien, fuluie remedinl
] metl snlacipated. (s oplien
wnt prechule fulure roardssl
sction al the mite, Wunle sigratinn er
eypoaure palhwaye clese 1o the surface
sny ba tasdily mmileved, mntoring of
tw iInjrclsan 2w tu delersine whelher
e salersal cunfined, may prove
diffacy stlwe la iatecl prutviceas
aay reauil 3 conlaminalion ef wnalher
squler. Mo difficuities are loreuern
w ling-leta apstalinn end seintennnce.

]
be svailable.

The need for & Petstion Dempnelret ton
say deloy i1apleaentiotion of Lhse
project, Ia eddilian, spproval for o
peiail sunt ba shitsined. Becsums (e
requislions guverning undetgreund
wjeclion welle are aste of flua,
It I8 1apassible sl Lhie Lise ln
delgtaing sqency fespanse. If on
edequate Patil ton Desonslitation ton be
ptepared lae Iﬁlﬂ Uhe oll"uh-:

1

by injection relhes than nn-unl [T ]

techiigues. Dus 1o ihe Jarge mmber of
IANLA sistan 18 Lhe ares, sther siles
g brelit frne I (op lracoiel ton of
Inte atliofiml ive,
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1t va aperted thel sil lorstion sl
aclion-prcilic fequidements can be
schigveil, ‘Jesed on past prifersence,
technalogies should be capeble of
pln-ldln? pracess effsciancizs te rragve
jugl te TULY solvents lo (he requived
leved belnsa deep wall tnjecloen. &g
strspping emi grenuler sctiveted carhon
ate widely veed convenironsl
technologies Lhat should encownter ne
@ fficulliae dufing construction.

Wil atrpate oprtelton aid mainlensice,
Ve huvo b runi avue o provide
ihe necessaty pracess efficiencien
Assuming Lhal the estreilion =ells
proper iy placed ta influence the ares,
the deep wall 10 ptoperly conetrucied
sl the WL

applops
wclinn 1o ngl wilscipuled.
does not preclule future rTeacdisl actien
st e esta. While migration er
weposure pathmays clane Lo the surlnce
say by teedily seniliesed, sonitering of
the snjeciion mne te delarains whelther
Lhe salertal 13 confuned, may prove
ailficuit, Toilure le delacl probless
ssy teavil i conlamination of enolher
squifer. Mo dilfsculilins are forsoeen
in long-tare spetat ton snd saintenence.
fequist iona are in o slale of flus.
Miditionel seeterclions on hasetdeus
coapounds sey tequre eddilions)
treaisent.

[otraction webl, deep well, cop and

process umit anatallets with reisled

equisent o8 well a5 all plocess wile
s should be srailsbis.

implesenistion.

Mprovel fas ihe deep wall sust be
obisined. Becaues the sequialrone
gruatning undergraund o jectson wella
ore sn & olote of flus, st 18 snpossible
ot Lhin timg ta dalvraing sgency
fesponas. Soma communily Tesponse mey
be teceivad in regard ta lrestment by
anjeciion rathar Lhen cenvent onal
tectwiques. Ous ts tha Isrge number of
(EACLA mites 1n U orae, #thar siles
way bonslfil frem (ne snplemenistion of
thae slitomative. Allernative ssy be
sote likely 1o Bo spprevad by sqencies,
nince ap PoRidoan Dimpnatration 18
nacessary .

Alietnstive of

It 18 gapecied Thel mll locslion wd
sclaon-specilic Fequitements Con he
schieved. Besed on pest pecformance,
technelogies should e capsbie of
providing process efficimey is remove
contemsnanlts ta dry ng walet quulily
eecept salsnily. Mr slripping, Cyenide
esidatson, setels precipiliolven, wnd
catbon sdsotplion sre widely wsed
consentiansl lechnolegies that shauld
enceunler tia uffacully dursng
conslfuclion.

With sdeqmle operatinn snd sainlensnce,
Lechnalogize shauld tantinue Le provide
Lhe necessary piocess officiencies.
Assumang thal the weiraction wells are
properiy pleced o influence ihe nien,
the Jrep well 18 properiy conslfucted
wul the WEt. Smon squifet 18 on
sppropraate fermation, future remedial
action 18 nat anticspeied. Thie spluion
duas net preclule fulure reasdinl aclion
st the site. While sigretion v
avpasute pathways close la Ihe surlece
say be tvadily nonitered, sonitering of
Ibe snjection mne la detersine whalher
the sslerint 1o confined, Say prave
difficult, Toilute in detect probliens

asy tesull v conteminstion of enolher
e difficultien are Toteseen

Regulals

Aidil tonel Teeirictions on hasardeva
cospuunde say fequite sdditisned
teasloent.

Tatvaclson webl, deep well, cop ond
process wnl insigllers mith related
equipaent as wall an sll pracess wila
theaselvas should be averlsbie.
Adequals capstily In
Janifs il sheuld be availoble f
sluige. Dispasal/recychs fociintonn for
Lhe spent carben ors Limiled Lo foue
facilitres bul sheuld net provent
inpiemgntalian.

Appraval fer the deep wall must be
oblained. Bacouse the tequistions
govataing wndergraund sn jection wel ke
sre tn g stole of flun, 1L 1n sopessible
st thie Ling Lo dulererng sgency

ranp . Some i1ty response may
be recetved in vegerd ta trealoent by

s jection relher then canvent 1onal
fechniques. Due Ln the large ausber of
(ENCLA mites sn Lhe sras, sther sites
oy benefil feen the inplenentation of
this ellernative. Allernalive ssy be
asre lihaly (o be spproved by squncias,
sinca na Patition Desenstrelion 19
recessary ond the waler 1o Seing teseted
s grownd walar sty encepl salimty,

Altesnat ive Ml

1%t 18 especled thel &bl Jocalion sl
sclion-tpecilic requitesents con be
schigved, Lusporaleonferyelellszetion
19 copsbie of providing pracess
effacioncies le temave the liquad
pottion uf the estract, slleving for
dispotel of the remaining ealrde.
[vepotalion by 1teell may net previde »
condensste that 19 clesn ensugh for
diachetye of shellew squifer 1njecltun,
Dispusel of seil crystaln ony be ted
ay lhe mounl of free cponide pr
ond could apprifacent by inciesse the
cnet of thae witarnsleve, (vaporetson
o & wiskely uned conventionsl teciwmingy
that should enceuntar Jeit)e defficully
during consiruction.

with sdequale sperstion and weinicrnance,
evaputslion/ceystallsiation should
provide hecessary (restaent
long lere, %e diffscullies are fareseen
in lomy-tera spetation end aentgnence.
Tolure crosdigl srisns su nol
milicipated. e nplion does nul
preciuia fuluse semedial aclion ot the
sile. Monilering of the mile for

el feci ivanans should be ho probles.

Catraction wel), Cop ond precess unit
inalellarn wilh reloted squipnent o9
weil sa (he svepotstisn/ceystaliizetion
ptaceas unite Lheaselves hauld be
svsrinhis. Londfudl capacily ue
lisiled, bul shauld be averleble.
Vistonces te off-mila Tondfall
facilataas wre long.

feam ather agencion.
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Alteanative A

The deflacullies reloled wilh encaention
wescetn the rontrol af the saterial.
Mequale health und salaly prosisisns
ausl be 1aplrasnied.

Mo Lhikely fulure seerdial action s
mbicipalied. Wigralion or espusurg
pathusye ron he seqpmlely senlored.
N addilional 1k af peposnie snasls,
stursld mnal
heens temoved from tha site.
cronltol arasutes have desonstreied
perfutnence. Sole sprinlion o
sainlenance sfe Buvinal.

the avellobie herardous waste londlill
cupacaly for dispy of sat ]
limsted. Distances to off-mite landlril
facalstien are long ond transpert weuld
ba gspendive.

Aternalive Say rul by spprevebls sunce
yround seler conteninstion uill rot be
teaedisied. [nfarcement of ground waler
wan vesttictinne map da vety diffagull.
Ous 1o the prebims of Leanspertstion,
commumily Toapunte say fal be favershie.

Alermslave 3C

It 10 eapected thal these will be lattle
dif facuily wilh constriuclion,

Procedute ssmslar le MIRA delveting mey
deley project schedule.

He lshely fuluts remediel sctime are
wticipaled,  The snlidsfied soh ney
piesent prohleas wilh future resedinl
sctions. Ihe cantinued effectiveness
shoulit be ety senitered.

Maintenance of sila 18 minimal
thvoiving snspaciion, Sowing, #osisn
prateciion, e nccane vastriclion.

Meguute vopar estiechion end
ncinesetion enuipsent and dispesal
shauld be sveslshin. Wecassarp
speraling petsannel sheuld be
avasleble.

It vs sopeciod Lhat thaw pltarnalive
aay met be spproved by alher agencies
and lha commmity singe glownd welet
contassnstion will nat be resadioted,
Infprcenent of qrownd vetsr uee
testrictions aby be very difficuil,
Ina construction of an on-site
incingtaler hos boon kngen ts couves
public sppotition. Due te ilhe
closenses of ramrdencer, the
iaplenenlobibily 10 wnbinown,

Allernative M

If proper Lreatsbility tents are
conducled, sL in gupeciad that lhere
wiil by ne diffacully wilh consliuwiion.
Howgvesr, thas type of salidificslion i»
ronssdered swvovatave far large min
of arganic end 1nargenic wast
Procedure sasilar (e ACRA delisting mey
dalay ptejecl schadwls.

Mo Likely fulure rrmedesl st
slacipated, The soledeficd mat
say present problems with fuluie
reacdinl sclione. b conlinued
affectivengsn of thas vesedy shuuld be
eotsly sonstared. Maintenwnce of sate
o mininal, Invalving inapection,
aguing, sratisn prelectian, &nd access
westsiclron.

Meynate Urestaeni srd disposel sefvices
shwirld be aveileble. Nece y
equipaent snd specialints shauld bs
svas lobin, sesuning the matetinl 1
resdily selidificd ond con tonfere Lo
procedures s1m) bor ta RCRA deliating.

It o8 espacied thal thes silieinalive Soy
mat be appreved by athet sgencise ond
the comsunily Sinte ground weled
contesinstion sill nat Se resediated,
{nfarcenent of ground mater use
resttictions say e very @sffacull.
Unfavarebls vesponhsa aay slea rslate le
Jimitang wee of the preperty by feraing
a conenind mid,

Alternative 3G

Diffrcullsey duting constiuction ey be
encountered dus te (he high greund welas
tsvlie ond type of sosl. Thie
sllesnatyve has hean dunonstisted during
pilet teating) howsver, Vechnalogr
has nol heen proven an o full scele
project. lherefore, the sllernative
should by consideced 1nnouslive. No
escovetion of sile materiel would be
thus seducing the wuihers’

- st. Lergs smaunis of
electticily ave tequiied Lo apeteie thie
Lype of system.  Aur pollulion enntrals
sust be provided la teeatl off-gases.
Lquipasral must be custon Febiricated and
sseolivd. Pernomel susl be highiy
seilied. Lifecin on sread suttewuiing
thy »elt ars wceriawn.

11 10 mel entacipaled thal future
temedinl sclion suuld be necded. e
optinn weuld preciude some types of
resedial sction dup (e Lhe crealion of
d monelrin. Afea srouw Ihe
res vhould be eastly snd rasdily
woniiared and esinisined.

Ihe necessary

te s peifota
stu vateafscetion are
this wey increase the
patied Lo on unscceploble

At Ihe present
equipsent and
lerga-ucuie n
not eveilsble.
1nplenanist son
level.

Dus la the jerge musher of uhingems
sosocislied mith thes 1anevalivs
Lrestasnt, tha Hikelshaed of
wnlavatable communily respanse 10
wnceessnd. Altgrnative nay fal be
sppreveble since greund welas
contanination will rat be remediatad.
(ntarcoment af ground weter wee
reetraciions aay be very dafficull.
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dilfscully of periorsing tun types of
tenedsat won m si1le at onr 1iee cwuld
duisy (he conslruclion schedule.
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ome an Alletnatives ) aw) S0, Same on Altgrnalives 3 ond M.

‘mme ae Alternatives 3 ad 3L, AHhowgh
Werd saler conlamingtion will net ba
tensdialed to cleanup aclion Jevels, ol)
tha siokn ore sliminsted by prevening
contacl with conlaminated sor
wround water. Dun ta hugh Do
pralectian, fespunes will {ihalp be
faverabls.

Alernstive ?

ame w3 Allernativen WA end WM. The
wilfticully of peclorming tws types of
seagdintion on mile ol ane Limg could
delny tha tonslructien schedule.

Sume ne Allgsnelives 44 wul M. Sams as Alternslives 44 ond M.

Sane o8 Allernetives MM ond M. Cround
walar contaminslion will ba resedinted
in closnup sction levele. Ous Lo the
nigh lavel of pretection, fespenvse mall
lihaly e foversble.

Allpinslive 8

Sume o8 Allernatives o0 ond 3. Ihe
diflscully of petlfursing luwa types of
tragdinlson on sile st one lise tould
delay (e constiuclion schedule.

Sane ae Allernstives AL and M. Semg a0 Allernatives AC ond M.

Sene oo Alternatives &0 and M. Ciound
vater conteminslion will ba tessdining
ts cleanup sclion lavele. Oup Lo the
high Jevel of preteciion, respones will
lihaly ba favarshie.

Allerngliva ¥

Seme o Altgrnatives o and M. The
ditticuily of perfasaung two types of
fracdiat ion on Sty ol s Line could
deiny the consliuction schedule.

Same o9 Allernslaves Al ond . Semg oo Allarnatives o ond M.

Smg o0 Allurnstives M end M. Croww
waler contasination wil} be resdigled
te cleanug ection lavela., Ous te Lhe
migh level of prelection, tespanse wmii]
hikely bp favershle,

- B T
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Mues ol redoe potenlis) pblic heallh rish nasociel ril wuilh
fontaminaled soile 1f earnvaled wed ropmsed, grawwd

ngested or a1t IF 1nbimled. Incrensed lifeting rasce
to fulure on-aile residente (4.5 5 10°7) 15 wracceptoble.
Tostcaty, @obility, of valime of cudaminerts v sasl [
Qrowsd wales are nel persenenlly of significantly reduced.

No traedinl sclion 18 teken with thie sliesnatave., 1t 3o
eulremely Dikely thal fulure remedial sclion will be
respnded. It s avtrpaely unlihgly thel thie sllerneliva
would tecesve the necosnary sppravals from any sqency o
Teom (he comavrnily. Lecation and chemical-specifie 1equita-~
senis would nal by mel.

Tatsl Copstal = 0
Awranl OBM «0
Prasent Wetlh = O

finsl pretection from ssposute lg an-site tonlsminalann 1w
schieved won cospletion of cop conatruction, appreninelsly
1 rear ofler snslantion of consiruction. Cleenup actimn

o) for soil wnd qround water will mal be Bl oe
thout Lreateent mml growwd weler thel hes

' le well not be Iresied. Conlinued patential
for ground weler deysadation eniste due la leterel greuvd
weler sigrelson. Surfsce weler conluminents sey he watsened
by condinual discharge of ool naunad ed qruund waler.
Petfosmance of preperiy smatelied aults-layated cop ia
generslly goed fur farsl 70 years of service. Welhowl
gfound water us rictione, Lhe sremsining rosh ot !M
sile after resedintion complel ton would be 1.87 1 j9-1.
11h enfatcement of ground waler wee resivictions, sll risks
would be reduced below scceplabie levein. Aedures mabidily
of conteminante 1n sail but dues not significent iy or
peiaangnt ly reduce lanicily or volume st redwuce the wabilsty
of conlaninente lhat are siresdy in the ground watar.

fechnologies can e consirucied o8 needed for specsfic sile.
1t 1o probable (het fulure temedial sclion would be requined
if conlesinents move off sile wilh the greund walsr. Ihe
top tniinllers should be tesdily averlebis. 11 )p wnlihely
that the community response ta Lhie sliernative will e i
favorsble, sa conisninenie sey conlinue la Jeave the sile.
While nwel lacotion-apecifsc requitements ney be wal,
chemical-apecific requitenenis will not. Enfarcoment of
orewd waler wis tesirictions sey be very daffiguil.

fetal Coprtal = 4,977,0m
Arwrual DAN
Piasent Varth « ), 4,000

Alternstive )

*

Sefety concern during inslalistion relatled te sucevation
sclivitien, Prolection sgeinst pranciple Lhivesl con be
schiavad upen canpletion of construction, spprousnslely 1 to
? yeara. Closnup action levels (CAL8) Tor sel) end graund
=ster will net be met bacuuse ne trestaent 10 provided far
thea. fliminsles direcl contecl epasure te conlominents.
Contaminution mey neve verlicedly ts nest squafer. Hua
squiler hae y bl rield, =nd 1o rmlt woed For drinking
waler purposes. W It and srganic cancenlrations mey
effech parsestsbity of wall, Alter reocdiation in
conplisted, all rivhe are seduced below steeploble lavels.
Sipifacantily reduces mubility of cmluminants v ool end
grownt waler, bul dese nel reduce lesicity of valime.

.

It 18 ecpecied Lhat wilth preper bench-scals lesting ond
snelallstion, lechnalogy will be copeble of sesting
petiormence specifications. Actisn-wpecific requirementy
will be mat. Difficult with lang-lera OAW say wrive frem
sction of tha cenlssinant especielly the sall ond
srganice, on the wall steelf. Containsent =alle nte o
desonsireled Lechnalogy thel are cesdily availshls and »any
la construct. & condition of the acceplonce would inclwie
deed ond eccees restrictions, uy well 89 coreful sonitaring
te muure (the vaste is Apl soving Lhieugh te {he nesl
oquifar.

fota) Capital ¢ 3,192,000
Arvvun | OAM s 158,000
Feasent Werth o 4,4%),000

Allernatave AA

L]

Remedinl action ectivities sey not commence far | 9 2
reass, 8y 8 Pelilion Demonsiralion far deep well muat he
sppraved by (PA,  Conetruciion of reardisl acleon should
tohe 2 yeorn. Tlewnup aclion Jeveln (CM8) Tar emil wi il
nat be mel as soil ressins wilhoul Leeatarnt, Ihe gomuwd
waler (hatl has minteted off sile will be remsved wheta CALS
orte eucreded ond giuund water (LS w Bile wuuld be net.
Alter semedinloon 40 compleird, 1F derd senitsctsonn wnd
sile samlensnce are pesfaraed, o) rishn are teduced below
screptatle leeele. Stgnificadly sod peranient Iy trdores
Ihe sobinlily of roninsinmile in the wil but dees mal Teduce
tusasraly ot eulimn of mme ¢t imusele wns .,

Uteptil vt ly wel purmmvnt iy gnhe on mdiiiely ol

vl eminwd 8 o gtwea] saler.

H 10 enpecied thet the Bigesl i fscnity wilh the oplion
=11l be n oblaiming sppraval of the Pelil ton Drmanstrot son.
Torlure tn dele ruﬁl--o mey fesull n conlesination of
snalbwtr aquaf straction well, Seep well ond cop
inaslabliers wilh reloled equipsent whould be aveslable.
Necause the reguisl iens yvetning welergrewsd 1a ject ion
w2l ufe th o slote of Tl.u-. " 18 mposesble sl then Line
1o deteraing sqency tesponne. Due 1o the Ierge mumber of
LUMLLA siten i the srce, olher siles may benglit from Lhe
1oplemestotion of thas alternel sye.

Totel Caprlel o 3,001),000
Arvvyel DEN » 108,00
Prasent Verth » 3,%30,000
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Hemedial action aclivilira my il commeres for ol least |
rret, o3 upplaval for thes upl ion avnl e whinsned,
fonstiuction of remedinl actinn shauld tubg I yrots.
Clranus motien levels (FMS) for sl will nat he ael o0
81l temaine withoul tignlment, e Yfmawt waler Llhel hen
wigroted off sile will be temoved where CALS are enconded
o groust weter TM 8 on wile sunld be mel. Afler
Teardistion i cospleled, 1f deed restract ions ond (111 ]
msintenence ore petfaraed, ol riaks sia sethuced beluw
scceploble Jovels. Significantly and persanent ly redutes
the acbilily of contessnents sn 1he sas) bul dows nel reduce
lovscsly ot valume of some conteminants in eoil,
Segnaficantly end permsnent Iy teduces sobibily end lamscaty
of conlsminenie 1n Yound valer but Woes nol redurs valume.
Somy conteminets 1n ground weler are lswnaferred te curben
coninters which aiv dispased of olf pite. Deee net
signifacantly of petesnaily reduce lonicily or sobilily of
thess tenidusla,

+

1t 4o rupecied that oll localien e sction-apecilae
irgniracnie can he sihieved. Nilh adeqete operalion and
ssinlenance, lecimmlon shwuld contvnue te pravide the
heceranry pincess etficioncren. Foibuwre Is delact piabiena
mey resull v conteminal ton of enather aquifer. Csleechion
well, drep well, Cap ond process whil snst
1elsled equipment an well oo ail process wn
should be aveilable. Dispeasi/recycle foc
Hed, Bersuse the requint ins gevaining
o injection welle otn 1n o otale of flus, it 4n
1opassible ot thes lime Vo delermine sgency Teapenbe.
Allernalive say by mare Vikoly e be ospproved by sgancies,
*ince ne Pelilion Dengnetistion 18 necessary.

lotal Capita) » 3,510, 000
Arnugl DN v 480,000
Prosent Murih o 7,707,000

Allernatsen 40| o

Mproval far thee oplion shiuld nat wululy show actinn down
*0 conlominents will be femoved Lo dr sk sng water qualaly
wecept salinily befute injection. Constructson of renadsnl
sction should teky 2 years. Cleasup sction luvele (CALs)
for scil will mat be sel as soil remarns wilhaut iresiment .
Iha ground water thet hes siyrated of f aite will be remuned
ware (ALY are encoeded ond groww weler CALS o sile weuld
be Bel. the leved of scelons being injected nte Ihe
wal) will euceed the [AL. No WL ar WOLF present iy cvasty
lor acqlene. Afler semediation is tompleled, 1f deed
Lricliona wnd sils ssinirnence ars tloraed, ol righe
ore feduced below sceeploble lesels. g:vnhtnlly ond
peisenently seduces Ihe mobslity of conleminants n e
soi] bul dees nal reduce tesicily or vahime of some
conlaminents an sn) ) Signilicently and petnanent iy teduces
mobslaty end lenac of conlaminunle in groud weler bot
does nol reduce veluse. Sose conimmsnenls in tound wetlef
7o trensferied la carbon conialern ond melals ahuiges which
Dure ot seguificant
ty or I _thes

Alternative o] o

Motars) for the evuporatur syslen ahoulid ke towhi )y
ohtainable us Ihie se conventiongl technulogy. Cwinlruction
of temedinl sclion should tohe | lg 2 yesta. Clesnup sction
Levels (CALe) for sail will nol be mel 28 outil remsiny
without tresloent. e grevwd waler that hes sigreled of f
Sile will be tempved wiere CALS gre eurerded and groend
muler (AL on wite would be mel. Aller resetinl son "
tumpleted, of deed resitaictions snd sile saintenence are
pesformed, all fisks feduced below acreptable leveds.
Siynificantly st per wtly 1edwen Lhe anbilaly of
conteminants in Uhe o1l bul does rgl tedre louicily or
veluws uf some roviaminanty 10 maa ). Supaficantly mul
peinuent iy rehmer subibity sl tonirily of cunlosinanls n
Yourd waler Sul dure el reduce valime. ‘e tontaminenls
" Aleedd waler are trpnel 4 te wnit copstaln which ere
himmrrd wl ol wile. I LA TTNTTY FYSITY P Pt manenl iy
todure lusiColy of mbilily of bhesn seasdunls.

» .

1 tw enpecied that all localion wrd sctiron-specifac
fepnrrnents con be achieved, Wilh sdenuale operalion and
ssinlenance, terhnelogies shavld continue te provide the
neceavary procesy efficiencies. Farbure te detect prob)eas
mey resull in contaminstion of enathver equifer. [xbraclaon
well, derp well, top end precass wnit wataliere wilh
teloted squipnent oa wall se ol process units theuselves
shauld be avsilshle. Adequate copecity 1n apprepriste
londfiLil sheuld be avetlobie for selsls o) udge .
Dispossl/recycle focatities far the spmnt carbon ere
limsted. Becouse the seguistions SIRING undet gl eund
injection walle sre in o of Fhwm, 1t 45 soponnibls st
this Lise le det MBIy Faep + Allernalive say be
Sore lihely Lo be approved by sgencier, Bince ne Petatson
Draonatratsen 18 neceessry snd (he w 10 being trvated Lo
round walsr guality secept selsmily,

Tetal Copilal o 3,097,000
Arnus) AN a 31,000
Prasent Verth » 8,293,000

cot1on wid actson-apecifie
fequitenents con be schisvind. Wilh sdequete speration end
sainienence, tveparstien/cryetallisstion shwuld provide
necensary Ieeetsenl over the bang . Conparelion by
tioell may net previde u condensale thel ss ¢leon feor
discherye of shellow squifer injection. Eslraction weld,
cop and procese il installers wilh related equipsent o8
well o the evaporsl won/ceystalls tat son PracENs wnite
theaselves vhould be avatlsble. ULandfy )i topacily s
lisited, but stwuld be averleble. Dintences e aff-nity
Jonif o il Teciintoes are long. Dispossl of sait ciyotals uay
be Limsdeit by the emuunl of free cymirive presen! and could
aupnficently incivase the coat of the sllernalive.
lvaparstion of estrecled nround water sheuld resuil s e
fovprabils renpemne frmm athar —enciew.

fstal Copitnl = 2,270,m0
Amugl DM (B PT W)
Prgsent Nerth s §,31%,.000
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Alternative %A

Safely cwncerne duting the resrdinl sclion ere telated 10
the eviavalson of Lhe saterinl. Clewsp nclion Jevels fuc
sosle sbave glound weler tevel would he ael. CALS far anmale
below ground waler msy mol be set; however, Tish
telculations sre based on 1nnestion of soil, and These
sdditionst solide would be below Iha weler luble and
wiaverlnble for ingestion. Altenustien resulls an L]
dissipalion of contemcnanie, sitheuh 11 by sony yrars
Sefure grovnd waler clesnup sciion lavels will be stisined
for all cuspound Wilhaut ground weler wee restticlions,
the ressinin ’l the sile ofter remedinlion complrtinn
wguld be |.8 1075, With entercesent of graund welter use
restraciions, ell riske wuld be seduced below scceptobie
lesain. Reduces valuse of ronleminenta in el by remgy

1t from site but Vsanefere the pronien In the Jandfill aste.
Doce nat reduce valume, sobilily o1 tusscily af conlemsnents
. groud water.

The difficullisn related with racevalson concedn the contrel
of the satessal. The svailohie haenrdous wasle lendls il
capscily for disposul of sstersn) oo lLimpled,
te® sfe Jorv) and Ltren
Allernsl ive aay nol be spprovebl
sl waler contamination will et be renedinled.
nigtceasnl of qroud eater wes reslriclions say be very
hrificuit. Dus te the problone of teanspariotson, commmity
tespanse nay Ast be Taverable.

¢ by
ince off-male

Iolel Copital « 8,719,000
Meus) G s 150,50
Protunt Yerih = 9,004,00

AHernalive 3

Safely concerns during Lhe remedial sclson srw seloled le
tha evcovation ol the walersal. Tulemsiwe 1equifenenly
nclabling triel burn plus IDLMH becklag ceuld deloy the the
slarl of reardislion up te I yesre. onpletion of the
construction shauld be | than § year. Ihe acliual sas)

® then | year. Clasnup sclinn

¢ for seile sheve grand walet would be met. CALS for
sotle below ground sater aey nel be ael; hawever, Fish
tolculations sre boved on ingest 1on of anil, and ihens
edditsonal mlide weuld b below (ha waler toble and
warsiloble fur sngestian. Athenual ion resulls in o
dissipation al conteminenie, slihowph 11 mil) be meny years
befare ground walet clesnup sclion lesels wyfl by stlosned
for cospounds. Witheut gtowd .,
1he Teasining rish ’t the site alter resedistion rampletion
would be 1.9 875, Wiln enfarcement of grouwnd woler vas
sesiciclions, all roshe wauld be reduced brlow scceploble
levels. Sipufacentiy ond imisanenl iy sedhaes lnaicily wet
sobility of conloninents % sail bul doee nol reduce
lonscsly, subility, or volume of contaminanis I1n reund
vater.

U 19 enpected that This allernative way not b epplroved
by olher syencies ond the cosmmunily since Qfound weler
tonteminat inn will not be rewedialed. nfgrceapnt of
qround weler festiictions sey be very difficult, the
fonsirucliion of an on-site Jhcinsrater hes been hnoen
s coune public oppeaition. Dup te Lhe cleseness of
tevidences, the iaplewentiabilily i9 whnawn. WNer
tquupment and diaposs| sety o8 well oo speraling
peropnne]l shauld b aveilable. Pracedures siniler le
RCRA delinting moy duley preject scheduls.

Total Copatad 232,017 ,0m0
Amusl DN = 150,000
Prosent Yerth 513,371,000

S ke e e L oL T e e et T Lo
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Lost

Tatonn ensncisled walh

ng of contasiisled nelevial. 1t wall be

sly eludsen to wlepmiely

thal the solidifend wasle can confore le

Protedures simslar ta MCAA defiul ing. INis sey delny

wilsstion af conelructson.

should be § yenr. Cleanup sclisn Jevel
qrowwd water level would be mel. (Mo

qreund weler may net be welg

Complet 1on of conslructien

far wuile sbowe

f saile below
houever, sioh culewlol sons are

Ssaed on ingestion of sstl, sl thewe whlil sanal salsde
L]

would be below the watar teb
ngestion. Altenustion rtesu
conleminente, slihowh st w1

waler cleunt sction levels will be ottained
s

CoRpaundS . thout grownd

Ie sd unave
Ite v & die
11 be many ye

sctions, lhe

tenpining rioh st & Wila after rracdistion cmpletson

would e §.02 8 10"

Milh enforcenent of ground waler use

resiractions, il riske wuld be reduced below scteplable
levela. Signifscent)y end peisanenl ly reduces sbilily of
conteminente in soil, but doss not teduce Llenscely, aubslily

ot volume of contaminenle

yroww welers.

fliie bype of so'sdificat ion 18 conmidered novstive far
Ihis large an of o ic ol inarqanic wasten.

WCRA delioting may delay pra ject
qusie ireatarnl ond divpessl services should
be svariable. 1t 10 eupected (hat this slleinative L
be spproved by siher sgencies end (he tossunity since
off-site grewnd water conteminstion will not be fongdinted,
Unforcement of ground weler uwen restrictsons sy be 13
difficull. Wisvorsbls sespanse ooy aise reiste o hslting
vag of Lha property by feraing & conenled salid.

Yutal Capital o &,200,180
Annua|l AW 3 1%, v
Prssanl Werth o 1,433,000

Alteinalive ¥

Becouse ne sucavalion of saletisl occurs and sll of he
selersale trested sn o hood, rask 4o minin) red. Conple-
tion of rensiruction should be | tg } resrs. Clesnup sctien
levels for seils shove ground weter level weuld be set.

[M s for setls belew grew weles say nol e wel) wwever,
tish talculelions are based on ngeation of soil, e these

sdditiensl selide would be beiow the wel

vatloble for ingestion. AtL
t1en of conleminenle,
graund wales cleenup

entustion r
slthe, ] 1 ba meny yests
sclion lavels will be stiained

conpouds. lechnalogy hes mal been proven an Tull

scele praject. Wilhoul ground weler vee restrictione, the

respining fisk ol sln sile »
would be 4.% u 10°¢,
tealtictronn, 8l fushe weul

flesr remedint 1on congletion

¥ith enfarcemen] of yroud weler wae

4 be redured Lalew scceploble

levels. Significomthy ond persanently reducen levicily,
sbility and valume of conlsninenie sn sasl, but ders nat
feduce tonicity, aobilily, of welume of conlpminants

ofeund we

his sltesnative hes been desonsitated during pilel Lest ngy
twegvar, sifecis an arees St fewrwing the well sre wnhnown,
The Lechnelogy ket nel been provan an g full scale pruject.
AL the presenl Line, the PeCeusaty equipsent and specialistie
te perforn Inrge-oceale In-situ vilssficetrion ats el
svailsble. Dus Lo the large mmber of winowns sseec1aled
with Ihie innovet ive tiantaent, Ihe likelshond of
unfavorabls communsly respanss 18 InCressed. Allernative
say nol be epprevables ssace off-sity round weler
tontaningtion will net be remediatod

Total Capital = 0,054,000
frnvus) DAN = 30,000
Prosent Werth 1@, 249,000

Aflgrnstive &

il be necessery Lo petfare Lieatsbility stuwlies i»

deaghuliole thal the sulidsf
procedutes siatlnr te NCRA 4
tonstruct ton mg

Con

ted wosle con confore t»
elenting. Ihia say deloy
fuclion of remediol sction

would tohe 1 s ! yeorn. Combines Ihe Itwy-teem

effecluivengen of Altarnalsve
levels for o1l sbave grownd

® ) ad M. Cleanup sction
waler wil) be met. (M for

a1l below greund usler may imnl be Sl Iwwaver, Fish
calcuialions arqa besed on ingeaiian af sail, end this would

be wiarniloble for angestion. Conwd

levels would nol ke metl on o

waler clesuay aclson
e, Albes remedinlion 13

tonplefed, #i) risks sre reduced helow siceploble jeveln.

Signitscontly end peresnent |
rontesinmnie 10 sn1l el e

¥ redues mobilely of
il waler,

*

Same o3 Alternstives ) and M. Ing $1ffscully of performing
lwo (ypes of remedintion sn sste ot one Lise rould deluy

the conatruct 1an schedule. Although groud weler cen-
lssinalion will nat be reswtisied s clesnup sction levels,
ol the rasha ore eliminaled by prevent ing cunlocl math con-
tomsnated 8010 ol growd ealer. Dur ls the Mgh loval of
protection, tesponss will Jikely be favarshla.

lated Copital « 8,723, m0
Meusl DiN s 15,0
Praseni Wecth al0, 141,000
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Aracdinl sction aclivilies for growsd waler sy aol comsence
for | to 7 yewrs ss o Pelation Wmnultul sun for Ihe deep
sell sust be spproved. 10 widl b neicusary lo perform
stestability slulses to drmunstials thel {he solsdifred
=aste con confare lo pracriuies sisilar to MCRA delialing.
thie any deloy consbructson smilastomn, Conelruction of the
teaedie]l eclinn would teke appe mtely ¥ yestn. Combings
the lang-tern efterliveness of sinatives A ond M,
(leanup sction levela for soi1) above ground waler will be
set. CAL® for sail Delow grownd weler mey not be et
twmever, f1wh colculations sre bpned on el ion of sqil,
ond thie would be wnavedlable for snnesiion. Growd weler
clvanup sclion lavels weuld be sel. After remediol ton o8
conpleied, sbl risks are seduced beliow scceptable lovele.
Peisanenlly end s1gnificently serhuces mbility of
tontasinents in serl el ground weler.

ame v Allernstiven 44 and Y. Ihe dflacuity of

periatsing tue types of remedistinn o si1le ol one Lime
coubd deluy the conslruriion schedule. Dus la the high
level of protection, fespones wall lakaily be fovarabls.

lotel Capitad » 9,01), 100
fwgnl 08M s 188,000
Prosent Seeih 210,729,000

Altevnatsve B

-

Approvel for this oplivn should net wwiuly slow nction dien
s contaninenls will be temaved Lo drinking waler quailedy
escepl salimily before injection. It wil) be necevsary 1o
perfors trestobsfoly stwisen te drannatrale Inst Lhe
anlidifird weste con confore te procedutes
delisting. Ihis may deloy construction snalsatsen.
Conslrucleon of tesedisl attion would leke T years.
(ombines the lang-lerm effectivencen of Allernalsves 4C o
. Cleamp sclion lesrls for soil shave qround weter will
Ly sel. LAts for moil below graund walar asy nel be el
huowewes, Sioh talculalions are besed on ingestion of sosd,
ed this would b wiaverlabis for ingestion. Crowwd wsier
clesrmp ackion levels would by sel. I woler leaves deep
squifer, since (hin 13 nel o drinking or aquiler, the
inclesned wily showld ol pase & prablen. Alter
teacdiat son 10 conplelied, il teshs are rediced below
scceplobie levels. Significantiy end perwanently reduces
achility of conleminente v sosl ond subsbsly end Vaaicily
of conteminanls in ground msler. Soms conleminats 10
wiowd water sre Visnafesred 1o rarbun coninslere and nelale
slulyes wheeh ore disposed of off asle. Does net
sigrilicantly or petmenently reducs lesicity or ok bty of
thean residuale.

Smee an Alternatives 4C and W, the @ufficully of

peclotming two lypes of rraediation on sile ot one ting
tould drlay the tenstiuction schedule. Due te tne hagh
level of protection, teapanse wili dtkely be favorsblse.

tolal Copited = 9,004,000
Anual GO & 373,000
Prasent Varth sl), 99,100
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Arptoval tar the rvepotstor apsiea slauld be seadily
Whisinable s Ihia 8 convent
renvsary la perfa Irealain
thal the salidified waste ran 1onlure 1o procedutes mimalar
e MRA delawting. thiv mey delay conslroction smilsntsen.
Covelvruction of reaedinl sclion should tehe | 2 yesrs.
Cumbines the long-lere effeclivenens of AHematives f o
M. Clesnup scteon Jeveis for sail shuve yreund waler will
be met. (ML s far soil below qraamt sater sey nol be met;
fimiever, Fioh colculstions ate baned on ingeslion of soil,
and this would be unsvaslable lor ingestion. Conund wales
cleanup action levels would be ael,. After tesediatsan o0
coaplated, sl rishe are sedced belov sccoptobln lavels.
Signitficantiy ond petmanent ly feduces sobility of
conleminents in sa1l snd mbilsly, lenicily, and volume of
conteminanies 10 qground wel cobtaminants 1A gamed
waler ste Lransfet L1
off aite. Does not ssmvificantly or peimsnenlly teduce
levicity or spbiisty of theus residuale,

tives &L ond S, lhe difficully of

perinising lun types of temedislenn un sile ol one limg
tould deloy Ihe consltuclson schedule. Dus e the high
irval of ptolection, feaponse will lLikely be favershis.

lotal Copital » J,%}7,i00
Aveunl DB & 434,000
Prasent Warih oll, 708,000
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Entrrmely pasilive

Fusalive of modetotely pusitive

Yery lsttle effeck or no change Tios evisling camdslion
Menalive affect of mudsisie sigpnaliconce

Laltemety negutive
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TABLE 14

Hill Contaninants Migrate
Alternative  Off-uite in Gound Water?

1. Mo Action Yes
2. Cap Yes
3. Containnent Ho

REMEDIES THAT DIRECTLY ADURESS GROUHIWATER

4A. Deep Well No
4C, Treat and

Deep Well No
4L, Evaporation o

REMEDIES THAT DIRECTLY ADORESS SOURCE

5A. Landfill* Yes
5C. Incineration® Yes
5E. Solidification” Yes

5G. Vitrification Yes

MILCD 1

TABLE OF EFFECTIVENESS AND IMPLEMLNTABILITY

Will Action Result in
Non-canpl iance with State
or Federal Standards?

Yes
Yes

M

b

Yes
Yes
Yes

Yes

Will (ontaninants of
Fotential Health Concem
Ranain in the %11 or
Ground Water?

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes
Yes

Yes

Will a Significant
Amount of Off-site  Are Significant

Hazardous Waste Implamentation

Disposal Occur? Problens Expected?
N Yesd
) YesS 8
N N6
Mol o/
No2 o
Yes3 o
Yes YesB
ot Yes8 -
No? Yes8
o YesB 9



8

RIMLDIES THAT DIRLCTLY AN SS SOURCT AHD GREOHIIATT R

6. (5E + )* No V) Yos
7. (5€ + 4A)" o ) o
8. (5E +4C)" N N W
9, (SE + 4)* o ) : N

*Excavation for these alternatives is preceded by in-situ vapor extraction.
Wazardous Waste Disposal in Deep Aguifer,
25matl anounts of precipitated metads and spent carbon may be landfilled,

Jsalt cake contaninated with metals, cyanide and sane organics will be landfilled,
Organic Viquids will be incinerated,

%90l anonts of Viguids fran in-situ vapor extraction will be incinerated,
5Apm)val under CERCLA is unlikely,

6The long term effectiveness of the slurry will is wicertain.,

7Hay be problens obtaining approval for deep well injection,

8Ground vater usdge restrictions difficutt to wnplonent.

Iprocedures are not proven in a full scale pruject. Iigh witer table nay
cause difficulties during contruction,

Mol 4
ot 2

Yesd 4
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TABLE 4-15

ALTERNATIVE 7

Table 15

GROUND WATER PUMPING AND DEEP WELL INJECTION WITH IN-SITU VAPOR EXITRACTICN
AND SOLIDIFICATION ABOVE GROUND WATER ELEVATION

COST ESTIMATE

Site/Process Preparation
Soil/Sediment Handling/Treatment
Ground Water Handling/Treatment
Site Restoration
Access Restriction
Monitoring Systex

CONSTRUCTION SUBTOTAL
Contingencies

CONSTRUCTION TOTAL
Perpitting
Services During Construction
Delisting
EngineeTing

TOTAL CAPITAL COST

ANNUAL OPERATION AND MAINTENANCE

TOTAL PRESENT WORTH
(10% discount rate, 30-year life)

See Appendix D for detailed cost information

$ 6,972

3,227,000
1,687,409
101,250
24,592
149,600

$ 5,196,813
2,078,722

§ 7,275,334
135,002
725,001
150,002
725,002

$ 9,011,000
§ 188,0CC

§10,728,000



GROUNT WATER PP ING, GROUND WATER TRZATMEINT TO DRINKING WATER QUALITY

TABLE &-16

ALTZRNATIVE &

Table 1¢

K

YICEPT SALINITY, AND DEEP WELL {NECTION WITE IK-S1TU VAPOR EXTRACTION
AND SOL1DIFICATIOR ABOVE GROUND WATER ELEVATION

COST RSTIMATE

Site/Frocess Preparation [ 6,975
$cil/Sediment Handling/Treatment 3,227,028
Groun? Water Hanllirg 1,187,407

7,020

Craund Water Treatcent

Site Restoration

A AT
1275 i

Azcess Restriction 24 882
Mornitoring Systes 126,600
CONSTRUCTION SUBIVUIAL s $,17C 80

Corntingenties

CONSTRUCTION TOTAL

2,088,32-

§ 7,23%,13-

Percitring 155,022
Services During Conmserustion 718,037
Deliszing 188,000
Engineering 775%,02%

TOTAL CAPITAL COST

§ 9,082,000

ANNUAL OPERATION AND MAINTENANCE § 525,000

TOTAL PRESENT WORTH
(10% discount rate,

$13,969,000
30-year life)

See Appendix D for detailed cost {nformation

® oo L oare f!--mr fmid e lr L e, 0 rrss fov Jomslom o7 s'r/)’
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TABLE 1.6 (PAGE 1 OF 2)

Mibco 1
CROUND WATER CLEANUP ACTION LEVELS

Detecticn Clesnup
Limite Action Level
Compound {ug’/1) {ug”l) Basis
Arsenic 10 & Ground water beckground concentration (95% LUIL .
Bearium 00 118 Ground water background concentretion (95% UZL).
Caomium ] 0.235 Noncearcinogenic risk from the site (all mecia’l <1.
Chromium 10 8 Ground water background concentration (95% UTL:.
Copper 1o Chronic Water Quality Criteris for the proteziic~ of
freshwater life, with g dilution factor of 3.85
{from Midce ! Remedis) Investigation Report
lowest detected hardness.
—
Iro~ 3,882 Cround water background concentration (95% UZL.
Lea? 13.% Chronic Water Duality Criteria for the proteztiz- zo”
freshwater life, with » dilutiorn fesztor of 3.8%,
lowest detected hardness,
“anganese 1,400 Ground weter background concentration (95% UCL’,
Mercury 0.2 0.0462 Chronic Weter Quelity Criteris for the protecticr cf
freshwater life, with o dilution fector of 3,80
Nicke! 58 Ground water background concentration (95% UZLD.
Sele~iy~ 5 1.41 Noncercinogenic risk from the site (el mec:za’ <.
Silver 10 0.&62 Chronic Weter Quality Criteris for the protection of
freshwater life, with 8 dilution factor of }.85.
vanad:ur 50 4.33 Ground water background concentration (95% UTL).
2inc 20 7.3} Nonesrcinogenic risk from the site (sll media® <].
“vanide 10.4 Ground water background concentration (95% UCLD.
\—Vinyl chlopride 1.8 1.32 Ground water background concentrstion {95% UCL®.
Chicroethane 10 Cround water bsckground detection limit.
Methylene chloride 5 1.3 Ground water baclground concentration (95%)UCL:.
Adcetane 11.1 Noncatcinogenic tisk from the mite (al] mec:a’ <].
Carbon disulfide 5 0.253 Noncarcinogenic risk from the site (8ll mec:a' <l
1,1-Dichloroethene 1.3 0.000165 Carcinogenic risk from the site (2]l medis) <1 E-D5.
1,1-Dichloroethane 0.7 0.00808 Carcinogenic risk from the site {(all media) <1 £-Ts.
Trans.],2-dichlorosthene 70 Maximum Conteminant Level Gosl (proposed;.
Chloroform 0.5 0.00275 Carcinogenic risk from tme site (ell media) ¢} E-Dé.
1,2-Dichlorosthane 0.3 0.00191 Coercinogenic risk from the site (all media} <1 E-Os.
2-Butenone 10 8.84 Noncsrcinogenic risk from the site (sll media® <1,
1,1,1-Ttichlorocethane 21.% Noncarcinogenic risk from the site (all media’ <I.
Trichloroethene 1.2 0.013% Carcinogenic risk from the site (oll wedie) <1 E-D6.
Berzene 2 0.00601 Carcinogenic risk from the site {all medie) <1 E-Dé.
2-Hexanone n Ground water background detectlon limit,



TABLE 1-6 (PAGE 2 OF 2}

Detection Clesnup
Limat® Action Level

Compound {ug”) {pg/l) Basis
4-Methyl-2-Pentarone 10 2.6 Noncercinogenic risk from the site {sll mez;3 <.
Tetrachloroethene n.3 0.0119 Carcinogenic risk from the site (#ll mecia) ¢ £.2.,
Toluene 71.8 Noncarcinogenic risk from the site {8ll mez.2" ¢,
Ethy lbenzene 11.1 Nonesrcinogenic risk from the site ‘all me=.3 <.
Xylenes 85 Noncarcinogenic risk from the site ‘all Fezia’ <.
Phe-z! 4.46 Nomcarcinogenic risk from the site [all re=.:" ¢!
Bis{Z-chloroeinyliether 10 0.00015%8 Carcinogenic risk from the aite {(all mec.a’ <. T.5:
Be~n ! alzohol 10 Cround weter background detestion Iimzt,
Creso. 10 5.57 Noncarcinogenic risk from the site {(al] mez:z <,
Nitrobenzene 10 0.063% Noncarcinogenic risk from the site (81l mezia <!,
Isoorarore 10 0.179 Carcinogenic risk from the site {all mezis' ¢ £-I:.
2,4«Dimethy Ipnenz) 10 Ground water background detection lim:t,
Be~rciz Acud 4a6 Nomcarcinogenic risk from the soite (all =ed.a. <.
2,4-Cichloropheno! 3.9 0.133 Noncarcinogenic risk from the site (all mezia’ <.
Napnimalene 17 2.3 Noncarcinogenic risk from the site (all =ez.a) <1,
NeNitrosoZioheny la=ine 10 0.26 Cround water backgraund concentratior (3% (I.°
Pentazhlioropnencl 36 2.1%9 Noncarcinogenic risk from the site [all mez.z <.,
Bis!2-etnylhexyliphtnalate 10 1.5 Ground water background concentration [93% UIUD.
Linga~e C.04 D.003565 Carcinogenmic risk from the site {all mez.a" <0 0%
Dielgrin 0.02 0.0220109 Carcinogenic risk from the site (all meaia’ <1 Eal¢
Engrin 0.06 0.0088% Chronic Water Quality Criteria for the protectia- ¢f

fresthwater life, with g dilution fazior of J3.8%,

*Practical quantitation limits as per USEPA "Tes: Methods for Cvalusting Selid Waste,” 3rd Editin-,
Sw-8i5, hov. 1986. Values show~ sre higher than the corresponding cleanup sction levels.
Therefare, the actusl cleanup action level for sach of these compounds is "nondetectable.

WC.: Upper confidence limit of the sverage congentration (from Midco 1 Remedial Investigation).
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TABLE 1.7 (PAGE 1 OF 2)

MIDCD I
S$0IL CLEANUP ACTION LEVELS

Petection Cleanup
Limite Action Leve)
Comnound (ug/kg) (pg/kg) Basis
Antimony 2,940 Noncsreinogenic risk from the site (sll mezia) <,
Arsenic 14,000 Surface soil background average concentratis-~,
Beriu- 23,000 Noncarcinogenic risk from the site [al]l mecia’ ¢,
Bervlliu~ 310 Nonearcinogenic risk from the aite {al] mez:a’ <.
Cag=iu~ 2,770 Surface soil beckground sverage conceniriat:z-.
Chra=yur 36,800 Nenesrcinogenic risk from the site (all mezia’ <.
_ poer 48,900 Surfasce soi] backgroumd concentration (95% UC. .
~71ron 13,700,000 Surfece scil background conmcentratiom (95% UC.:.
Leac lag,000 Surfece soil background concemtration (98%% UZ_.
Manganese 131,000 Noncarcinogenic risk from the site {all mecia’ <.
Mercury s Noncatrcinogenic risk from the site (all media' <.
Kicke! 47,000 Noncarcinggenic risk from the site {all mez:a’ <,
Tin 6,950 Noncatcinogenic risk from the aite (all media’ €.
Vanadiu- 22,900 Noncercinogenic risk from the site (s)] medial <,
Zine 1,810,002 Noncarcinogenic risk from the site {all me=:a’ <.
Cvanaide 47,000 Noncercinogenic risk from the site (8ll media’ <.
Hetnvlene Chioricge 2,270 Coercinogenic risk from the site (@l] mecza® ¢ £.0:2
dcetone 47,500 Noncsrcinogenic risk from the site (al] mecia’ <
Trans.),2-Dichloroethene $ Surface soil background detection limit.
2-Butenone 97,200 Nongarcinogenic risk from the site (8]l medin’ <.
»1,1=-TrichloToethane 17,900 Noncarcinogenic Tisk from the site (all mecia® <1,
Tricnloreethene 1,%30 Carcimogenic risk from the site (2]l mecaa® <I E-T:.
Benzene 587 Carcinogenic risk from the site (all media' <} £-0s.
2-Hexanone 10 Surface soil beckground detection limit.
daMethyla2opentanone 78,300 Noncarcinogenic risk from the site (all media} <I.
Tetrachloroethene 3% Carcinogenic risk from the site (al] media) <) £-73,
Toluene 975,000 Noncarcinogenic risk from the site (all media’ <I.
Chlorobenzne 32,000 Noncarcinogenic risk from the site (oll mec:ia’ <I.
Ethylbenzene 289,000 Noncarcinogenic risk from the site (all media) €.
Styrens 5 Surfece soil background detection limit.
Xylenes 714,000 Noncercinogenic risk from the site (all medie® <I.
Phenal 94,000 Noncarcinogenic risk from the site (ell media' <1.
1,4=-Dich]orobenzene 4.5 Carcinogenic risk from the site (all media’ <) £-06.
Cteso) 991 Noncsrcinogenic risk from the site {all med:a' <1.
N.¥itrosodipropylamine 33 Surface soil background detection limit,



TABLE 1.7 (PACE 2 OF 2)

Detectian Clesnup

Limite Action Level
Compound {ug/kg' (ug/kg) Basis
Isophorone 4,1%0 Cercinogenic risk from the eite (all mec:ia' O £-56.
2,4-Dimethy Iphenc] »o Surface soil besckground detectisn lim:t,
Senzoic acid 1,600 1,220 Noncarcinogenic risk from the site {all mez:s <.
Naphthalene 44,803 Noncercinogenic risk from the site (all mez.: «¢:.
4=-Chlora-3=Methylphenpl 243 4.7 Nomearcinogenie risk from the site (al] me<:3 <.
2-Methy lnaphthalene 330 Surface m0il background detection lim:it,
Acenazhthene 330 Surfece soil background detection lir:t.
Dibenmfuran 330 Surface soil background detection lim:it,
Riethylphthalate 330 &0 Noncercinogenic risk from the site (8l] mez:a’ <.
Flugrene 330 Surface so0i] background detection lim:t.
Pentac~lorophencl 4,240 Noncarcinogenic risk from the site (all mez:s' <.
Phensrtnrene 330 131 Surface s0il background concentration {95% UL,
Anthracens 330 Surface soil background detection limzt.
Di-mabdytyloNtrnalate 26,303 Noncarcinogemic risk from the site (al] me=.a' <.,
Flucrantnene 255 Surface s0il background concemtration 795% UZ.).
Pvre-e 18 Surface s0il background concentration (95% UT.:.
Butylzenzylphtmalate 26,832 Noncarcinogenic risk from the s:te (a]] meZ:a’ <2,
Be~zm alanthracene 158 Surface scil background concentrationm [93% Ul. ..
Bis'Z-ethylhexyl)lpnthelate 1,220 Carcinogenic risk from the site (a.] mezis" ¢ [.l:.
Chrysene 23e Surface soil beckground concemtration 95% UlL!.
Di-n-octylpnthalate 332 36.4 Surface soil beckground comcemtratian (§5% UL).
Be~z!b)flusranthene 2ul Surface soil background concentratior (95% UCL).
Benzo k) fluoranthens 154 Surface soil background concentration (95% UCL),
Benzm(alpyrene 13 Surface s0il background comcentration (95% UL,
Ingeno(l,2,3-cd)pyrene 103 Surfece s0il background concemtration (95% UTL ).
Dibenzis,h)sntnracene 30 Surface 80il- background detection lis:t.
Benzz(g,h,i)perylene 108 Surface soil background concentration (95% UIL .
Aldrin 2.7 1.0 Carcinogenic tisk from the site (all medis® <! £-C:.
Dielgran 1.3 1.06 Carcinogenic risk from the site (all mecia’ < E-0s.
£ndrin 35 Noncarcinogenic risk from the site (all mez:iad <1,
Crlordane 4,100 Surface soil beckground concentration (95% UTL).
PLBs 80 2.21 Carclnogenic risk from the site (all media) <) E-Cs.

*Practics]l quantitation limits as per USEPA "Test Methods for Evaluating Solid Waste,™ 3rg [dition,

SW-B846, Nov. 1984,

Values shown sre higher than the corresponding clesnup sction levels.

Therefore, the sctual clesnup sction level for esach aof these compounds is "nondetectsble."

we:

Upper confidence limit of the aversge concentration (from Table 13).



TARLE 19

IAND DISFOSAL RESTRICTION TREAIMENT STANDARDS POR WASTE
CATEGCRIES FOO1, F002, FOO3, FOOS (FROM 40 CFR 268.41)

CONSTTTUENT

acetone

n-butyl alcochol
carbon disulfide
carbon tetrachloride
chlorvbenzene
cyclahexanone

1,2 dichlorcbenzene
ethyl acetate

ethyl benzene

ethyl ether
iscbutanol

methanol

methylene chleride
methyl ethyl ketone
methyl iscbutyl ketone
pyridine
tetrachloroethylene
“toluene
1,1,1-trichlorcethane
1,1,2-trichlore-1,2,2
trifluocrcethane
trichlorovethylene
trichloroflourcmethane
Xylene
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0.96
0.091
0.96
0.15

*A capacity variance is in effect for soil waste and debris until November

1990.



TABLE 20

PROPOSED LAND RESTRICTION TREATMENT STANDARDS
FOR WASTE CATEGORIES F007, F008, F009,
(FRCM F.R., VOL, 53, NO. 7, P. 1068)

WASTEWATERS :
CONSTITUENT TOTAL CCMPCSITION TP
(mg/1) (mg/1)
Cyanide (total) 12
Cyanide (amenable) 1.3
chromium 0.32
lead 0.04
nickel 0.44
NONWASTEWATERS ©
: (m3/kg) (mg/1)
Cyanides (total) 110
Cyanides (amenable) 0.064
cadium 0.066
chromium 5.2
lead 0.51
nickel 0.32
silver 0.072
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2. Incineratmn

Following the scil vapor control and excavation cperations, the
contaminated subsurface soils and surface sediment material would be
incineratad. RCRA regulations became applicable to the material
excavated and treated. It is anticipated that the incinerator would
be a transportable, rotary-cell type, approximately thirty-eight feet
long with a ten-foot inner diameter.

The incinerator is expected to have a capacity of approximately 17.5 tons
per hour. A secordary combustion chamber would be used to assure carplete
destruction of the wastes, and a caustic scrubber would neutralize acidic
flue gases amd control particulate emissions. The incinerator would have
to meet the testing and performance starmdards in 40 CFR 264.341, 264.351,
264.343, 264.342, 7611.70 and special State of Indiana requirements
including a test burn and extensive stack sampling.

The incineraticn should destroy nearly all the ocrganic compounds and
Cyanide. The metals would largely remain in the ash. The remaining
lifetime carcinogenic risk in the ash due to direct soil ingestion would
be approximately 2.65 x 10™> due to arsenic.* However, these arsenic
represent levels of background concentrations. The remaining cumulative
chronic non—carcinogenic risk due to soil ingestion would be less than 1.0
assuming that chromium is in the trivalent form, but would be greater than
1.0 if chromium is in the hexavalent form.* The subchronic risk index
wauld remain above one for lead and nickel. The metals may or may not be
in a form that would leach to a significant degree.

The incineration at Midco I may be combined with the incineration at the
nearby Ninth Averue Dump site. For purposes of RCRA ard the U.S. EFA off-
site policy, the cambined action would be considered one site.

The incineration process must satisfy the IIRs for non-waste waters for
listed wastes No. F0O01l, F002, F003, FOOS, FOO7, F008, FOO9 (see Tables 15
and 20). However, a capacity variance is in effect for soil, wasts and
debris until November 1990 for waste categories FO01, F002, F003 and FOOS.

Solidification:

Following incineration, the concentrations of same inorganic compourds in
the ash will be similar to concentrations in same listed hazardous wastes
for which treatment is required prior to land disposal. This is shown in
Table 9 in the Apperdix. Therefore, solidification/stabilization (5/S) of
the ash will be required following the incineration, unless TCLP tests
show that hazardous constituents in leachate from the unsolidified ash are
at concentrations less than the LIR treatment standards required under the
40 CFR 268 for F007, FOO8 and FOO9 (see Table 10). Following
solidification/stabilization, the solidified mass must meet the LIR
treatment requirements for F00l, F002, F003, F00S, F007, FoO8 and FO09, or
must meet standards for a Treatability Variance if this is approved
parsuant to 40 CFR 268.44.
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In addition, if the ash is a hazardous waste by characteristic, D004,
DooS, D006, D007, DOO8, DOO9 and DO1O, land disposal restrictions for
these wastes may be applicable at the time of the action.

Site Cover ard Grourd Water:

The incinerated/sclidified matarial would be placed on-site. The design
of the final cover would depend on the results of the leachate tests an
the ash or solidified material. If the waste is delistable, a two-foot
so0il cover would be placed over the site. If not, a final cover in
corpliance with applicable RCRA lardfill closure requirements would be
installed. It is anticipated that if S/S is nct required, the final
cover will provide adequate protection against the direct contact risk.

As in Alternative SA, ground water monitoring, usage restrictions and
minicipal water connections would be implementad. This altermative would
be inconsistent with RCRA corrective action requirements and Primary
Drinking Water Regulations.

ive SE:

Two methods of mixing for sclidification are available. One involves
excavation, mixing above ground and replacement of the solidified material
on-site; the secord involves in-situ addition of reagents and mixing.

1. Above Grourd Mixing:

If above grourd mixing is used, then a soil vapor extraction cperation as
described for altermative 5A must be coanpleted prior to excavation.

Following the soil vapor extraction, the resicual risks may be as
described for Alternative 5C.

Following this cperation, subsurface materials above the grourd water
table and surface sediments that exceed soil CALs would be excavated,
mixed with water, binder and reagents in a tank and then placed back on
site to cure. It is anticipated that the contaminated materials would be
fed to the mixer at a maximm rate of 75 cubic yards per hour. large
items such as stumps would be sifted out and sandwiched inside layers of
solidified material on the site.

Once the contaminated subsurface materials ard sediments are excavatad and
treated, the RCRA regulaticons become applicable. Pursuant to 40 CFR 268,
land disposal of the solidified material would not be allowed unless the
LIR treatment stardards are attained (see Tables 15 and 20), or
Treatabjlity Variance Treatment standards are attained (See Table 21) (40
CFR 268.44). Until November 1590, there are no LIR treatment standards in
effect for waste categories F001, F002, FOO3 and FOOS in s0il, wvaste and
debris because of a capacity variance.

The proposed LIR treatment standards for cyanide require destruction of
Cyanide rather than reduction in mobility. Because it may be impossible



to meet the LIR treatment standard for cyanide by §/S, ard because
existing available data do not demonstrate that full-scale cperation of
§/S can attain the IIR treatment standards consistently for all soil and
debris at this site, this alternmative will comply with the IIRs through a
Treatability Variance. The required treatment standards (based an results
of Texicity Characteristic leaching Procedure (TCLP) tests) are
sumarized in Table 21. Constituents that are not listed in Table 21
should be reduced in mobility by 50% based on TCLP tests.

Iand Disposal Restrictions applicable to hazardous wastes by
characteristic (D003, D004, DOOS, DOO6, DGO7, D008, DOOS, DO10) may also
became applicable to the cperation by the time §/5 is implemented.

2. In-situ Mixing:

As an altermative to excavation and solidification, the subsurface soil
would be solidified in-situ. It is anticipated that the system would
utilize a crane-mounted mixing system. The mixing head would be enclosed
in a bottamcpened cylinder to allow closed system mixing of the
treatment chemicals with the soil. The bottamopened cylinder would be
lowered onto the soil and the mixing blades would be started, moving
through the depth in an up and down motion, while chemicals are
introduced. Vapers and dust would be pulled into the vapor treatment
system, canposed of a dust collection system followed by in-line activated
carbon treatment. An induced draft fan would exhaust the treatad air to
the atmosphere. At the campletion of a mixing, the blades would be
withdrawn arnd the cylinder removed. The cylinder would then be placed
adjacent to and overlapping the previous cylinder. This would be repeated
until the entire area has been treatsd.

The surface sediments would be scraped up and consolidataed en-site for
solidification.

Prior to in-situ solidification, a soil vapor extraction cperation may
have to be conductad to reduce volatile organic campourds encugh so that
emissions during mixing and curing (after the vapor treatment system is
rencved) meet the criteria for air emissions and so that leachate fram the
solidified mass will not cause exceedance of the ground water CAls for

volatile organic campourds (Section X).

Using in-situ mixing, the IIRs would not be applicable nor considered to
be relevant ard appropriate. The S/5 will be considered successful if it
reduces the mobility of contaminants so that leachate fram the solid mass
will not cause exceedance of Clearup Action Levels in the groud water
(see Section X).

3. Residual Risks:
If the vapor extraction/solidification operation is successful, the

exposures due to air emissions, direct soil ingestion and leaching to
gromd water should be nearly eliminated.
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The SVE, by itself, should remove and treat most of the volatile organic
capoads. The residual risks following SVE are described for alternative
5C. Using solidification, the mobility of hazardous constituents would be
recuced through binding or entrapment of hazardous constituents in a soliqd
mass with low permeability that resists leaching. S/S has been selected
as the best demonstrated available technology (BDAT) or part of a BOAT for
treatment of a number of RCRA hazardous wastes for the land Disposal
Restrictions (40 CFR 268). These include the following listed hazardous
wastes: FO006, X001, K01S, K022, K048, K049, K0S0, K051, K052, K061, K086,
X087, Ki0l1. These listed hazardous wastes contain the following hazardous
constituents: cadmiun, chromium, lead, nickel, silver, arsenic, ard
selenjum (40 CFR 268, pramilgated August 17, 1988). S/S is considered a
potentially applicable technology for treatment of hazardous wastes by
characteristic numbers D004, D005, D006, D007, DOC8, and D010, which
contain arsenic, barium, cadmium, chromium, lead, ard selenium (F.R.,

Vol. 54, No. 7, p. 1098-1099).

The 5/5 process has weaknesses. Sane constituents interfere with the
bording with waste materials. This includes high organic content (>45%
by weight), semivolatile organic campourds greater than 1.0%, cyanide
greater than 3,000 ppm, and high oil and grease ( >10%). SVE should
reduce those volatile and semi-volatile organic campounds. In addition,
halide may retard setting, and soluble marcanese, tin, zinc, copper and
lead salts increase the leachability potential (Technology Screening Guide
for Treatment of CERCIA Soils and Sludges, EPA/540/2-88/004. Sept. 1988).
Midco I subsurface materials contain halide; elevated zinc, mancanese,
copper and lead; semivolatile compounds up to 0.8%, and cyanide up to 2720
) >

In addition, the long term integrity of the solidified material is not
well documented because few projects have been in place for long pericds
of time, This is of concern because organic constituents are usually nct
considered to be treatad by this process but only encapsulated. There is
very little data avajilable on the applicability of S/S to cyanide wastes.
In one study, the mability of arsenic was increased by orders of
magnitude by the §/S. Chrumium and arsenic are difficult to solidify and
may require specialized binders. Organic lead may not be effectively
treated by S/S (F.R., Vol. 54, No. 7, pp. 1098, 1099).

Therefore, U.S. EFA cannot be sure how successful S/S will be at Midco I
until treatability tests are carpletad. These tests are being initiated.
In addition, treatability tests are needed to determine the proper
formulation for the solidification reagents.

4. Final Site Cover:

If the subsurface materials are excavated, RCRA hazardous waste
requlations became applicable, and the n.nal site cover must meet RCRA
lardifill closure requirements, unless the waste is delisted pursuant to 40
CFR 260.22. However, RCRA does not presently utilize leach tests in
delisting procedures for organic compounds. The final site cover must



also protect the solidified material from degradation due to envirommental
factors such as acid rain and the freeze-thaw cycle.

If in-situ mixing is used, RCRA lardfill closure requiremerts are not
applicable. However, these requirements may be considered relevant and
appropriate by U.S. EPA depending on the results of the treatability
study. At a minimm, the cover must protect the solidified material from
enviramental degradation, minimize maintenance, pramote drainage, ard
minimize ercsion.

5. Ground Water and Access:

Ground water usage restrictions, well connections, deed restrictions,
access restrictions and monitoring would be implemented as in altermative
5A. This alternative would be inconsistent with RCRA corrective action

requirements and Primary Drinking Water Regulations.
ve 5G: Vi

In this thermal treatment process, a square array of four electrodes are
inserted into the ground to the desired treatment depth of 4.5 feet. A
conductive mixture of flaked graphite and glass frit is placed among the
electrodes as a path for the axrent. Voltage is applied to the
electrudes to establish a current in the starter path. The resultant
pcwer heats the starter path and surrounding soil up to 3600°F. The soil
becanes mclten at temperatures between 2000° and 2500°F. As the vitrified
zane grows it incorporates nomwvolatile elements and destroys organic
campards by pyrolysis. Pyrolyzed products move to the surface where they
canbust. A hood over the process collects off-gases for treatment. The
hood remains over the melt until gassing stops, in approximately four
days. Thus, two hoods are required for seguential batch processing. The
vitrified mass is left in place and any subsidence in backfilled with
clean fill and seeded. In addition, contaminated sediments would be
scraped and transported to the site for vitrification.

The advantages of in-situ vitrification include that excavation isn't
required (except for surface sediments, whimwmldbesc:rapedtpa:ﬂ
cnsolidated anr-site for vitrification), air emissions are controlled in
place, organicmﬁsmmmﬂﬁnrganicommrﬂsm
incorporated into a glassy solid matrix resistant to leaching and more
durable than granite or marble (Technology Screening Guide for Treatment
of CERCIA Soils and Sludges, EPA/540/2-88/004, Sept. 1988).

of in-situ vitrification include that, althaxgh it has been
tested in pilot studies, it has not been demonstrated in a full scale
cammercial application. In addition, the commercial availability of the
equipment is limited. The presence of ground water only five feet below
the surface severely limits the econamic practicability because of the
energy in driving off water. The presence of buried metals and
canbustible solids below the surface may also cause problems in the



cperation (Technology Screening Guide for Treatment of CERCIA Soils amd
Sludges, EPA/540/2-88/004, Sept. 1988).

Becausetheorgan;ccmpaxdsmdestrcyadardinon;amccmmnﬂs
incorporated into a sclid mass resistant to leaching, it is expected that
the treated material will be delistable. If tests show that the residue
is delistable, only a soil cover would be placed over the site.

Grouxd water usage restrictions, well connections, deed restrictions,
access restrictions and monitoring would be implemented as in alternative
5A. This alternative would be inconsistent with RCRA corrective action

requirements and Primary Drinking Water Requlations.

This alternative canbines the source treatment measures in alternative SE
with the contairment measures in altermative 3. The advantage of this
altermative over altermative 3 alone is that the risks from residual
subsurface soil contamination within the contairment barrier would be
nearly eliminated. The contaminants in the ground water would remain but
they would be contained within the slurry wall.

Should the slurry wall fail, the ground water in the area shown in Figure
13 may eventually be affected. Although the contamination may eventually
atteruate, the risks from ingestion of ground water on the site itself
waild remain very high for a long time.

The soil vapor extraction operation would remove the primary source of
groudd water contamination although the remaining semi-volatile campourds
and metals cmldbeaa:ntnmirqmofgmrﬂwate.rcnntammmon.
Assuming that the soil vapor extraction removes all volatile organic
capounds, the risks frum direct soil ingestion in case the site is

developed walld be reduced as follows:

Before After
Lifetime Carcinogenic* 6.8 x 105 6.0 x 107
Chronic Nom—carcincgenic Indexct 3.6 3.4

* From Addencum to Public Comment Draft Feasibility Stady, March 7, 1989,
Table 4-22.

The subchronic hazard index would be reduced for toluene ard 2-butancne
but would remain above unity for lead, nickel, cyanide, ard bis(2-
ethylhexyl) phthalate (Fram Remedial Investigation of Midwest Solvent
Recovaery (Midco I) December 1987. pp 6-58, 6-59, Table 6-20).

Risks from air emissions from the source, in case the cap is disturbed,
would be eliminated.
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If successful, the S/S process would nearly eliminate the remaining risks
due to the source.

ive 7: Water

This altermnative combines the source treatment measures in alternmative SE
with the ground water treatment measures in alternmative 4A.

At the conclusion of this acticn, the site would be clese to meeting RCRA
Clean closure requirements. However, long~term monitoring and maintenance
would be required because the long-term effectiveness of S/S is not wall
documented.

This alternative combines the source treatment measures in altermative SE
with the ground water treatment measures in alternative 4C.

At the conclusion of this action, the site would be close to meeting RCRA
clean closure requirements. However, long-term monitoring would be
required because the long term effectiveness of 5/5 is not well
documentad.

: Wa jon
Betract] 1 Solidificati

This altermative combines the source treatment measures in alternmative SE
with the groud water treatment measures in altermative 4E.

At the conclusion of this action, the site would be close to meeting RCRA
clean closure requirements. However, long-term monitoring would be
required because the long-term effectiveness of S5/8 is not well
documented .

In selecting the final remedial actions for Superturd sites, U.S. EPA
considers the following nine critaria:

1. erall Protaction ) the Erwi :

whether cr not a remedy provides te protection, and describes how
risks are eliminated, reduced or controlled through treatment, engineering
controls, or institutional controls.

2. Comliance with ARARs: addrmﬂﬂnrormtaraﬂyvﬂlmt
all of the applicable or relevant ard appropriate (ARARS) requirements of
other enviramental statutes and/or provide grounds for invoking a waiver.
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3. - v : refers to the ability of a
remedy to maintain rehable protection of human health and the envirorment
over time once cleamup goals have been met.

4. PRecuction of toxjcity, mobility, or volume (TMV): is the anticipated
performance of the treatment technologies a remedy may employ.

S. Short-term effectiveness: involves the pericd of time needed to
achieve protection from any adverse impacts an human health and the

enviromment that may be posed during the construction and implementation
period until cleamup goals are achieved.

6. Implementabjlity: is the technical and administrative feasibility of
a remedy, including the availability of goods and services needed to
implement the chosen solutien.

7. Cost: includes capital and operation and maintenance costs.

8. Support Agency Acceptance: indicates whether, based on its review of
the RI/FS ard Proposad Plan, the state agency (the Indiana Department of
Environmental Management) concurs, opposes, or has no camment on the
preferred alternative.

9. Commnity Acceptance: will be assessed from the public camments

received.

These nine criteria incorporate factors required to be addressed in the
remedy selection process in SARA Section 121.

A camparison of the fourteen alternatives using the nine criteria is
included in Tables 10, 11 ard 12. Acarpansonofcostsamngme
fourteen alternatives is in Table 13. Table 14 campares scme major
factors considered in the effectiveness evaluation among the fourteen

‘alternatives. These Tables are included in the Appendix.

The no-action alternmative (1) is unacceptable because ARARs for
gzwﬂwaterarﬂmrfacewatarswuldbeexceededmﬂrnmnhealthard
ernvirommental risks from contimued air emissions and grourdwater migration
will be unacceptable.

Alternatives that address only the scurce (altermatives 2, SA, 5C, and 5G)
are wccq:table because although grourdwater ard surface water
contamination may eventually attemuate, this will take many years
(estimate 60-117 years). In the meantime, ARARs for the groundwater and
surface water waild be exceeded, the grunﬂwater plume would eventually
affect a large area, and biota may be adversely affected by groundwater

to surface waters and air emissions. In addition, protaction
from future groundwater usage, would require usage restrictions in a
fairly large arsa. This would be difficult to implement.

The contaimment alternatives 3 and 6 would provide protection to human
health and the envirorment for as long as the site cap and slurry wall
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are maintained. However, the high salt and organic concentrations may
affect the permeability of the slurry wall, resulting in the need to
replace it in the long term. If future development ccowrs or the cap or
slurry wall are damaged, the resulting health risks may be similar ¢ no
action for altermative 3, and to altermatives addressing only the source
for altermative 6. Costs for remedying such a failure would be similar to
but higher than the original installation. In that case, the total cost
for a contaimment alternative would be similar to the cost for remedial
actionsthattmathoththemmﬂﬂaegmﬂwatar.

Alternatives that include only treatmert of the grourd water (4A, 4C, 4E)
would attain a considerable degree of permanent protection. Contaminants
presently in the ground water and contaminants that are flushed into the
ground water would be reduced in toxicity, mobility, and volume (IMV) by
cpentionotthegrum:!watartnamentsystemoveralcngpericd of time.

The site cover and access restrictions would protect acainst on-site
direct ingestion amd direct contact risks.

At the capletion of the ground water action, residual contamimation will
remain under the site cover, although it will be reduced from the present
conditions. It is uncertain what residual risks will remain. It is
possible that mobile contaminants will remain under the cover after
campletion of the ground water treatment actions. If the cover is
subsequently disturbed or degraded, these residuals will again cause
ground water contamination. Even if relatively mcbile camponents,

such as volatile organic compourds, phencl and cyanide are flushed from
the soil, the residual risks due to direct ingestion in case of future
development would be: 6.0 x 10™> lifetime carcinogenic risk, with a
chrenic non-carcinogenic index = 1.1 if chromium is trivalent, and 3.1,
if chromium is hexavalent. Subchronic risks from lead, nickel, ard bis
(2-ethylhexyl) phathate would likely remain. In addition, lead and
chromium are present in same of the subsurface material at concentrations
similar to those in same listad hazardous wastes, for which treatment is

required prier to lamd disposal pursuant to 40 CFR 268 (see Table 9).

For these reasons, an alternative that combines a source treatment measure
with a ground water treatment measure is needed. Of the scurce treatment
measures, soil vapor extraction (SVE) by itself would reduce a large
portion of the risks fram future releases to grourd water, air emissions,
and reduce the direct ingestion risk to a significant degree. This is
@plained in the discussion for altermative 6. However, following SVE,
midnlriskswillmin,arﬂluduﬂdmnimwillhepresmtinm
subsurface materials at concentrations similar to those in same listed
hazardous wastes, for which treatmant is required prior to land disposal
puarsuant to 40 CFR 268 (see Table 9). SVE cambined with S/5 would address
all risks due to the source if they are successful. The effectiveness of
S/S at Midoo I would be evaluated by treatability tests prior to its
implementation.

Campared to SVE and S/S, incineration would more reliably and permanently
treat the organic compourds, it also may make subsequent solidification



easier. However, incineration is considerably more expensive than SVE ard
§/S, and, if S/S is successful, incineration would do little to further
reduce risks.

Vitrification, if it worked, would more reliably address both the crganic
and incrganic contaminants. It also treats both organic and inorganic
compounds in one operation, which is an advantage., However, there is a
large degree of uncertainty about whether vitrification is practical at
this site because of the high water table. In addition, it is estimated
to be considerably more expensive than SVE carbined with S/S and, if §/S
is successful, would do little to further reduce risks.

All the ground water treatment alternatives would result in attaining
ARARs and providing long-term protection of the Calumet aquifer at the
site when carbined with a souwrce treatment alternative. They differ only
in their methad of treatment and disposal of the highly saline
contaminated ground water. The treatment and deep well injection or
reinjection into the Calumet aquifer altermative (4C) may substantially
reduce ™MV of contaminants in the ground water prior to deep well
injection.

Organic capaunds would be removed by stripping and carbon absorption.

If residuals from this treatment are incinerated, this would provide
permanent treatment of these contaminants. If they are lamdfilled, the
dispcsal may not be considered any more permanent than deep well injection
without treatment. If cyanide treatment is required, a chlorination
process may be used, which should permanently destroy tha cyanide. Metals
may be removed by precipitation. The metals sludge would be landfilled
but may require solidification first. This disposal may not be considered
more permanent than deep well injection without treatment.

Reinjection into the Calumet aquifer would be acceptable to U.S. EPA if it
meets CAIS ard is conducted in a marmer that will not spread the salt
plune. However, deep well injection is preferable because it would remove
the salt contamination from a usable aquifer.

The evaporation altermative (4E) would reduce the volume of all
contaminants ard the toxicity of contaminants in the blow down by
incineration. However, extensive treatment of the salt cake would
likely be required priocr to land disposal under the RCRA land Disposal
Restrictions. If such treatment is not required, alternmative 4E would
include disposal of significant quantities of hazardous wastes in off-
site larmdfills.

The deep well injection without treatment altermative (4A) would rot
reduce TMV of contaminants in the grourd water. However, if a petition to
allow lard disposal is approved by U.S. EPA, this alternmative should
provide permanent human health and envirommental protection since the
petition must demonstrate that there will be no migration fram the
injection zone while the wastes remain hazardous. In addition,
alternative 4A is considerably less expensive than altermative 4C.
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X. THE SELECTED REMEDY

U.S. EPA selects either alternative 7 or 8 for implementation at Midco I.
These alternatives are described in Sections XIII and IX. Altermative 7
will be implemented if a petition to allow injection of waste prohibited
under 40 CFR Part 148 Subpart B is approved by U.S. EPA. In this case,
the permanence of the remedial action would be considered equivalent to
altermative 8, and alternative 7 is less expensive. If a petition is not
approved, alternative 8 must be implemented. Alternative 8 may include
deep well injection of the salt contaminated ground water or reinjection
of the ground water into the Calumet aquifer.

The selected altermative will also include site access restrictions and
deed restrictions, as appropriate. Either altermative will include
treatment of the source by a combination of SVE and S/S. This is the
least expensive alternmative that will permanently reduce TMV of the
source, and be fully protective of human health and the enviromment.
However, implementation of this source remedial action depends on the
results of the treatability tests for S/S. If the treatability tests show
that /S will not provide a significant reduction in mebility of the
hazardous substances of concern, the ROD will be recpened and a different
source cantrol measure will be selected. A more detailed cost breakdown
for these alternatives is in Tables 15 and 16 in the Appendix.

Clean Up Action levels (CALs):
Soil Clean Up Action levels:

All subsurface materials affectad by the site or by Midco operations that
exceed any of the following risk-based levels will be treated:

Qmulative Lifetime Carcincgenic Risk = 1 x 1075
Cumilative Chronic Noncarcinogenic Index = 1.0
Subchronic Risk Index =1.0

In addition, contaminated surface sediments within the area shown in
Figure 14 that exceed the above levels will be excavated and treated.

Grourd Water Clean Up Action levels:

All portions of the Calumet aquifer affected by the site or by Midco
cperations that exceed any of following risk-based levels will be
recovered and treated (except as provided for in the

discussion). The ground water pumping, treatment ard disposal system
dnllconti:metooperatemtilthehazazdmssubstamsinallportias
of the Calumet aquifer :ffected by the site or by Midco operations are
reduced below each of these risk-based levels (except as provided for in
the subsequent discussion). Applying the CALs throughout the contaminated
plure is consistent with F.R., Vol. 53, No 245, p. 51426.



-30-

Qmulative Lifetime Carcinogenic Risk = 1 x 10~5

Qmulative Noncarcinogenic Index = 1.0

Subchronic Risk = 1.0

Primary MCls (40 CFR 141)

Chronic AWQC for protection of aquatic life miltiplied by a factor of
3.9 (to acocount for dilution)

Evaluation of Attairnment of CAls:

The risk levels will be calculated from the soil and groud water
analytical results using the assumptions listed in Tables 2, 3, 4 and 5 in
the Appendix (except that in place of the average site concentration,
actual measured soil and ground water concentrations in each sarple
location will be used, and soil ingestion rates for chronic exposures of
0.2 gram per day for ages 1-6 and 0.1 gram per day for older age

will be used), the procedures in the Superfund Public Health Evaluatien
Manual and U.S. EPA's most recently published carcinogenic potency factors
and reference doses.

For inorganic campourds in ground water, the amalytical results from
filtered samples will be used. The analytical procedures will at least
reach the analytical detection limits listed in Tables 17 ard 18 in the
Apperdix. Constituents that are not detected shall not be included in
risk calculations. Constituents that are detectad below backgrourd
concentrations identified in Tables 17 and 18 shall not be included in the
risk calculations.

1f only one constituent is detacted in ground water at a concentration
that is calculated to potentially cause a lifetime, incremental
carcinogenic risk of 1 x 107> or greater, and an MCL has been pramlgated
for this constituent pursuant to 40 CFR 141, then the MCL will be the CAL
for that constituent. In addition, that constituent will not be used in
the caumilative risk calculation.

JUSTIFICATION FOR USE OF 10~5 RISK LEVEL:

Use of the 1 X 1075 lifetime, cumilative carcinogenic risk level is
recammended for the ground water CAL as opposed to the 1 X 10°° level
because there are miltiple contaminant sources that are affecting the
Calumet aquifer in the vicinity of the Site. In addition, the 10~% level
is generally well below the analytical detecticn limits for the
cnstituents of concern.

QRITERTA FOR CONTROL OF AIR EMISSICONS:

Each separate source of air emissions shall be controlled to prevent
eposures to the nearest resident and workers on adjacernt properties fram
causing an estimated cumilative, incremental, lifetime carcinogenic risk
exceeding 1 x 10~7, Since there are multiple operations that cause air
emissions, each must be controlled to the 1 x 10~/ carcinogenic risk level



to assure that the total risk will be less than 1 x 107°. The following
operations will be considered separate sources:

1. Subsurface soil excavation and hardling;
2. Brnission frum SVE;

3. Enissions from S/S;

4. Emissions frum groud water treatment.

The risk levels will be calculated using conservative assumptions, the
procedures in the U.S. EPA Public Health Evaluation Marmial and Exposure
Assessment Marmal, and the most recent U.S. EFA published carcincgenic
potency factor. The emissions must alsc be controlled to prevent any non-
carcinogenic risk either on—site or off-gite. Fugitive dust must be
cantrolled in campliance with State of Indiana recuirements,

CRITERIA FOR DISCONTINUATION OF SOIL VAPOR EXTRACTION SYSTEM:

The soil vapor extraction system shall be operated until the following
criteria is met:

1. Until the solidification operation will meet the criteria for air
emission defined above;

2. If soils are excavated and solidified, until applicable treatment
stardards for VOCs in 40 CFR 268 will be met following
solidification;

3. 1f soils are solidified im-situ; until groud water CALs will not
be exceeded due to leaching of VOC's frum the solidified mass.

The selected remedial actions will be protective of human health and the
enviromment, will attain applicable or relevant arnd appropriate Federal
ard State requirements and are cost effective. The remedy satisfies the
statutory preference for remadies that employ treatment that reduces
toxicity, mobility or volune as a principal element and utilizes permanent
solutions and alternative treatment tachnologies to the maximm extent
practicable.

The State of Indiana is expected to concur with the selected remedial
actions. Although there is same public concern about the deep well
injection operaticn, it is believed that the protective measures required
in U.S. EPA's Underground Injection Control Program coupled with source
(s0il) treatment provide a more acceptable technology for the cammunity
than the further deqradation of the existing Calumet aquifer or the Grarnd
Calumet River.

Because the remedy will result in hazardous substances remaining on-site
above health-based levels, a review will be conducted within five years
after commencement of remedial actions to ensure that the remedy continues
to provide adequate protection of human health and the envirorment.
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TABLE 61
$isndard Parameiers Used lor Calculation of Dosage and Intake

Table 2

Pararater Adult Child age 6-12 Child age 28
“hyslcal Cheraclerisilcs
Average Body Weght 7009 (1.2) D3 whg (3
Average Surtace Arsa 10150 am2 (1) 10470 am2 (3) €580 om2(3)
Activity Charscteristice -
Amcunt of Wame lngesmd Dasdy 2iwn (1) 1 6w (2) 1 b (2)
Amount of Ar Braathed Dady omI(1) 11 m3 (1) smd(1)
Amount of Fish Cansumed Dady 85501
Sold Ingesiad (Pica) Dady 1.09(N
Frequency ol Wamw Uss lor Swimming 7 dayeiyr (1) 7 deywiyr (1)
Durason of Ezposure While Swimming 2.6 hrw/dey (1) 2.6 hruidey {1)
Percanige of Surtace Area immaersed 048 (4) 0.0 (4) 0.8 (4)
Whuie Batng
Langth of Exposure Whie Bathing 20 man (5) 2 min (5) 20 mn (S}
Leng®h of Additional Ezposure Alter Bathing 10 min (5) 0 min (5) 10 min (8)
Amount of Ar Breathed Whie Bathng $5 md (1).{5) B0 m3 (1),(5) A8 md {1),(5)
Vohmolsl'a"-.ndl Im3(5) Imd (%) Imd {5)
Volume of Bathvoom 0omd (Si 10 ml (5) 10md (5)
Voiumne of Wamr Lisad Whils Showering 20 fwra(S) 200 hwrs(S) 200 iners{5)
Material Characteristics
Dust Adherence 0.51 mg/emd (6)
Tearaler nm of Cantaminant From Wawer 1710000 (4)
B Ar
Mais Fhz Raw (waer-based)

(VS EPA, 19862

{21US. EPA, October 1986
(NUS EPA 19854

{8) US EPA, 984D

{5) Symms, 1986

(6) Lepow. 1974

0205 mafomattv (1)



Table 3

abls &
Potenilal Exposuis Pathways lor the Midce | Sie
oIULle

.............. Release Mechanlism En Eapasuis Rouls Sale
On-sie conlaminaled Volaliizstion On-sie o oli-she  inhalalion You
soll (via ground waler)
Olf-she conaminated  VolaMiizallon Neaest residence  Inhelation Yoo
sol(via ground weler)
Consaminaied sudace Volsiizadon MNeasesl rasidence inhaladon Yo
wales
Contaminaled groundwaler Volstilization during Residential well inhalalion Y
hoasahold use
Contamnaled groundwater Volathization whie  Residantial wel inhalalion Yaa
showsring/aling
Conlaminated soll Fugitive dusl Sae boundary inhalation No - sie capped of
ponaralion vopeisied
round walsr Contamsnaled soll Leaching RAesideniial well Ingestion Yos
Deimat Yeu
inhalation Covered sbove (aly media)
Swilsce waler Contaminated sod Run-oli Geand Calumat R. Ingestion Mo - nol & drinhing weler
SOWCH
Deoimeal Yeu
Bloaccumulation No - cunenily undes
Ivestigailon by US. Fub
and Wikdhle
ontaminsied ground Sudace walst Lake Michugan ingesian Na - dhstion capacity hig
aier of surlace waler  fechmge of dsichage Daymal Ne - ddulion capacity high
kom the Grand Bioaccumulalion Ne - curiontly undes
Calumal A Ivastigation by US. Fuh
and Widile
LG e Vepar a Eudw  Veahaoun Ben Saguien Na - 2l & Swiiany snler
waltd souKe
Daimal Yea
Broaccumulation No - cusenily under
invesigation by U.5. Fsh
and Weible
Corvamnaiad sudace odec Overiand HNeawst ol Deimal No - siie tapped
soNs rasidence
Conlasmnaied suriace On-sée or oll-sne  Dem Yos
sosds Ingesiion Yon



Table 6-8
Mideco I

Routes of Exposurs Used in Calculation of Intakes

Roules of Exposure

Table 4

posure Scensrio/ Exposed
1posed Peputation Subpopuistion Dermal ingestion inhslation
On-sile Child $-12 Play in soil Drinking water Mousehold air
Play in surface water Bathing
Bathing
Child 2-6 Play in soil Drinking water Househoid air
Bathing Pica Bathing
Agult Recreation in surface Drinking Watar Housahold air
water Batning
Bathing
“sprest Residence Child §-12 Piay in soil Househo!s air
Play in surface water
\.___,
Chilg 2.6 Play in soil Pica Househoid air
Adult Recreation in surfsce HMousenhsis air

waler




Table §

Table 6-9

Midco 1

Characteristics of Subchronic/Chionic Exposure Scenarlos

Routs ol Exposusre Media Aclivity
Deimal Sod Play
Surface Walsr  Recrsalion
{Wellands area
only)
Groundwaler  Showering/
Balhing
ingestion Sail Pica
Groundwater Dunhing
walef

Populatlion
Child ago 6-12

Chdd age 2-6

Child age 6-12
Adult

Child age 6-12
Child age 2-6
Adul

Chuld age 2-6

Chud age 6-12

Chid age 2-6

Adull

Subchronic Exposure
Scenarlo Characlersistiics

Three exposute svenls (hands
only with incidenal ingestion of
.1 g} at average concentsalion
of one evenl M highest conc.,
whicheves is greatest

Thies hours ol sxposure (20% of
body} a1 average concenlration

of ons hour at highast conceniralion,
whichever Is grealest*®

One houws ol exposure (80% of body)
at avejage concentralion of 20 min
al highest concenialion, whichever
is grealesi

5 grams per day al average
concentralion or 2.5 grams al
highest concentration, whicheves
iIs grealesl

J lileis al average concenlration of
1 Wer at highesl concsnlation,
wihichever is gieatest

6 hleis al aveiage concenlralion of
2 Weis ot ughest concenliation,
whichover is grealest

Chronic Exposure
Scenarle Characierisiics

One sxposure evenl (hands only
with incidental ingestion of .1 g)
per day, 150 days per year,
al avetage concentralion

One how ol- expasuie (20% ol
body), 150 days pet year, af
avelage concenliiation

20 minutes ol saposwe (80% of
body) al average CONCentIalion
365 daysiyemr

2.5 grams pa; day, 150 days pet
yoar, al average concentiawon

1 kier par day, J65 days per
year, al average concentralion

2 Weis pe day, J65 days per
year, al average concentration



Table 6-9
Midco 1

{cont)

Chasacieriatics ol SubchroniciChionic Exposure Scensrlos

inhalatlion Combined So tiome Child age 6-12
Swilace Walet Child age 2-6
Emssion

Home Adull
Groundwatel  Showsring/ Child age 6-12
HBathing Chuid age 2-6

Adull
Home Child age 6-12
Chid age 2-6

Adull

24 hows of exposure JOO melurs
fiom sousce i average pradicied
smission 1ale or 22 hows al
highest predicied smisslon 1ate,
wiuchevet s greatesl

24 hows of exposwa 300 melais
fiom souice al average predicled
smisslon rate or 16 hours al
highest pradicied emission rale,
whicheves Is grealest

One how of exposute

al average concenirason of 20 min
at highest concentralion, whichever
Is greaiest

18 hows ol exposwie a1 0001 x
the average gioundwaler conc.

of 22 hours al .0001 x tha highes!
conceniiallon, whichsver Is the
greatest

24 hows of exposuie al 0001 x
the average groundwaler Conc.

of 16 howrs al .0001 x the highes|
concaniralion, whichever s the
greatest

18 hours of exposuts, 365 days
peof yeai, J00 meleis liom souice
al average piedicied smission 1ale

16 hours of exposwre, 365 days
per yeat, 300 melers liom souice
al average predicted smission fale

20 minutes of exposule, 365 days
pef year al avejage concemiauon

16 hows of exposure, J65 days
per year, st .0001 x the average
groundwalel conceniration

16 hours of sxposure, 365 days
pel year, al 0001 x lhe aveiage
gioundwalel concsniiation
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TABLE 1-13 =

MIDCO 1 jia
ACTION-SPECIFIC REQUIREMENTS B
Page | of § i 2
Action Regquirement and Citation . r:
Air Stripping Proposed standards for control of emissions of volatile %
_ organics. £
N "_‘.".
Capping Placement of cap over waste requires a cover -

designed and constructed to:

o Provide long-term minimization of migration of
liquids through the capped area;

o Function with minimum maintenance;

o Promote drainage and minimize erosion or abrasion
‘of the cover;

o Accomodate settling and subsidence so that the
cover's integrity is maintained; and

o Have a permeability less than or equa! to the

— permeability of any bottom liner system of natural
subscils present.
Eliminate free liquids by removal or solidification.
Restrict use ©f property as necessary to prevent
damage to cover,
Prevent run-on and run-off from damaging cover.
Stabilization of remaining waste 10 support cover.
[40 CFR 264) '
Consolidation Placement on or in land outside unit boundaries or

area of contamination will trigger land disposal
requirements and restrictions.
(40 CFR 268 (Subpart D)]



-(

Action

TABLE .15 (continued)

Page 2 ¢c¢ g

Reguirement ang Citation

Direct Discharge
of Treatment
System Effluent

e

Use  of  pest available technology  (BAT)
economically achievable s required to  control
toxic and honconventional poliytants. Use of bes:
conventional pollytant control technology (BCT) is
required to centrol conventional polliutants,
Technology-based limitations may be determined or a
Case-by-case basis.

(40 CFR 122.44(a))

Applicable federally approved state water guality
Standards must be complied with. These standargs
may be in addition 1o Or more stringent than other
federal standards under the CWA,

(40 CFR 122.44 ang State regulations approved ynder
40 CFR 131)

Applicable federal water quality criteria for the
Protection of aquatic life must be complied with
when environmental factors are being considered,

(50 FR 30784)

The discharge must conform to applicable water
quality requirements when the discharge affects a
state other than the certifying state.

(40 CFR 122.44(q)]

The discharge must pe consistent  with  the
requirements of 3 Water Quality Management Pian
approved by EPA. _

(40 CFR 122.44(q))

Discharge limitations Must be established for all toxic
pollutants that are or may be discharged at levels
greater  than that  which can be achieved by
technology~based standards,

(40 CFR 122.44(e))

Develop and implement a BMP program and
incorporate in the NPDES permit 1o prevent the
release of toxic constituents to surface waters,

(40 CFR 125.100)



....auuuu"u‘l.ahhh“h
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Action

TABLE 1-15 (continued)

Page 3 4 g

Requirement and Citation

The BMP program must:

o Establish specific procedures for the contrg! of
toxic and hazardoys pollutant spills;

o Include a prediction of direction, rate of tlow,
and total Quantity of toxic poliytants where
experience indicates a reasonable potentiai for
equipment failure; and

© Assure proper management of solid and hazardo.s

waste in accordance with regulations promuigatec
under RCRA,
(40 CFR 125.104)

Discharge must be monitored 1o assure complisgnce,
[40 CFR 122.44(i)]

Approved test methods for waste constituents to be
monitored must be followed. Detailed requirements
for analytical procedures and Quality controls are
provided.

Sample preservation procedures, container materials,

and maximum allowable holding times are prescrivez.
(40 CFR 136.1-136.4)

Permit application information must pe submitted
inciuding & description of activities, listing of
environmental permits, etc.

(40 CFR 122.21)

Monitor and report results as required by permit.
[40 CFR 122.44(i))

Comply with additional permit conditions.
(40 CFR 122.41(i))



Action

TABLE 1-15 (continued)

Page 4 of 5

Requirement and Citation

Discharge to POTW

Discharge of Dredge and
Fill Materjal to
Navigable Waters

Pollutants that pass through the POTW without
treatment, interfere with POTW operation, or
contaminate POTW sludge are prohibited.

Specific prohibitions preclude the discharge of
poliutants to POTWs that:

o Create a fire or explosion hazard in the POTW;
o Are corrosive (pH <5.0);
© Obstruct flow resulting in interference;

o Are discharged at a flow rate anc ar
concentration that will result in interference;

o0 Increase the temperature of wastewater entering
the treatment that would resuit in interference
but in no case raise the POTW infjuen:
temperature above ]104°F;

Discharge must comply with local POTW pretreatment
rogram; and :
40 CFR 403.5 and local POTW regulations)

RCRA permit-by-rule requirements must be complied
with - for discharges of RCRA hazardous wastes to
POTWs by rail, truck, or dedicated pipe.

(40 CFR 264.71 and 264.72)

The four conditions that must be satisfied befcre
dredge and fill is an allowable alternative are:

o There must be no practicable alternative;

o Discharge of dredged or fill material must not
cause a violation of state water quality stancards,
violate any applicable toxic effluent standards,
jeopardize an endangered species, or injure a
marine sanctuary;



Action

TABLE 1-15 (continued)

Page 501 9

Requirement and Citation

Excavation

Ground Water Diversion

Incineration (On-Site)

© No discharge shall be permitted that will cause or
contribute to significant degradation of the wataer;

© Appropriate steps to minimize adverse elfects
must be taken; and

0 Determine long- and short-term effects on
physical, chemical, and biclogical componenis of
the aquatic ecosystem.

[40 CFR 230.10 and 33 CFR 320-330)

Movement of excavated materials containing RCRA
hazardous wastes to new location and placement in or
on land will trigger land disposal restrictions.

Excavation ¢f RCRA hazardous waste for construction
of slurry wall may trigger cleanup or land disposal
restrictions,

Analyze the RCRA hazardous waste feed
f40 CFR 264.341)

Dispose of all hazardous waste and residues including
ash, scrubber water, and scrubber sludge. :
(40 CFR 264.351]

Performance standards for incinerators:

0 Achieve a destruction and removal efficiency of
99.99 percent for each principal organic hazardous
constituent in the waste feed; and
(40 CFR 264.343]

© Reduce hydrogen chloride emissions to 1.8 kg/hr
or | percent of the HCL in the stack gases
before entering any pollution control devices.
(40 CFR 264.342)



Action

TABLE 1-15 (continued)

Page 6 of 9

Requirement and Citation

Land Treatment

Monitoring of various parameters during operations of
the incinerator s required. These parameters
include:

o Combustion temperature;

o Waste {eed rate;

o An indicator of combustion gas velocity; and
o Carbon monoxide.

Speciai performance standard for incineration of
PCBs.
(4«0 CFR 7611.70]

Special requirements for incineration by Indiana
Department of Environmental Management, including a
trial burn and extensive sampling.

Ensure that hazardous constituents are degradsc,
transformed, or immobilized within the treatment

zone.
[0 CFR 264.271)

Maximum depth of treatment zone must be no more
than 30 feet from the initial soil surface, and more
than 3 feet above the seasonal high water table,

[40 CFR 264.271)

Demonstrate that hazardous constituents {or each
waste can be completely degraded, transformed, or
immobilized in the treatment zone.

(40 CFR 264.271)

Minimize run-of{ of hazardous constituents.
{40 CFR 264.273)

Maintain run-on and run-off controls and management

system.
{40 CFR 264.273)

Unsaturated zone monitoring.
(40 CFR 264.281)

Special requirements for ignitable or reactive waste.
[40 CFR 264.282)
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Action

TABLE .13 {continued)

Page 7 o« 9

Reguirement and Citation

Slurry Watl

Treatment

Underground Injection
of Wastes and Treated
Ground Water

Special requirements for incompatible wastes.
(40 CFR 264.282)

Special requirements for F020, FG21, F0z22, Fi23,
F026, and F027 wastes,
(40 CFR 264.283)

Excavation of RCRA hazardous waste for construction
of siurry wali may trigger cleanup or land disposs,
restrictions.

(40 CFR 248)

Proposed standards for miscellaneous units regu.re
new ynits to satisfy environmental performance
standards by protection of ground water, suria-a
water, and air quality, and by limiting surface a~c
subsurface migration.

Treatment of wastes subject to ban on land disposa!
Must attain Jevels achievable by best demonstrate-
available treatment technologies (BDAT) for eacn
hazardous constityent in each listed waste.

(40 CFR 268.10-13]

BDAT standards for spent solvent wastes are based
©n one of four technologies. Any technology may be
used; however, if it will achieve the concentration
levels specified.

[RCRA Sections 3004(d)e).(e)3)

42 U.S.C. 6924(d)(3).(e)(3))

UIC program prohibits:
(40 CFR 144.12)

o Injection activities that allow movement of
contaminants into underground sources of drinking
water and results in violations of MCLs or
adversely affects health; and

o Construction of new Class IV wells, and operatio~

and maintenance of existing wells,
[60 CFR 144.13)



Action

TABLE 1-15 (continued)

Page 8§ of 9

Reguirement and Citation

'\ — |_Jl_.Jt__Jl_JL_J|—-J(.JlJ‘11“—J(—-J1—JLJLJL.J‘-IL

Wells used to inject contaminated ground water tha:
has been treated and is being reinjected intg  the
same formation from which it was drawn are nop
rohibited if activity is part of CERCLA action.

40 CFR 144,13)

All hazardous waste injection wejls must comply with
the RCRA requirements.
(40 CFR 144.16]

Owners and operators must:
(40 CFR 144.26-27)

© Submit inventory information to the director of
the state UIC program;

© Report non-compliance orally within 24 hours: an¢

© Prepare, maintain and comply with pluggirg anc
abandonment plan.

Monitor Class | wells by:

© Frequent analysis of injection fluid;

o Continuous monitoring of injection pressure:;
o flow rate and volume; and

o Installation and monitoring of ground water
monitoring wells.

Applicants for Class I permits must:
[40 CFR 144.55]

© Identify all injection wells within the area of
review; and

o Take action 1s necessary to ensure that such
wells are properly sealed, completed, or abandoned
10 prevent contamination of USDW,



Action

TABLE 1.15 {continued)

Page 9 of 9

Requirement and Citation

Criteria for determining whether an aquifer may be
determined to be an exempted aquifer include current
and  future use, yield, and water qualiry
characteristics,
(40 CFR 146.4]

Case and cement all Class | wells to prevent
movement of fluids into USDW, taking into
consideration well depth, injection pressure, hole size,
composition of injected waste and other factors.

Conduct appropriate logs and other tests during
construction and a descriptive report prepared anc
submitied to the UIC Program Director.

Iinjection pressure may not exceed a maximnum leve!
designed to ensure that injection does not initiate
new {ractures or propagate existing ones and cause
the movement of fluids into a USDW,

(40 CFR 146.13]

Continuous monitoring of injection pressure, flow
rate, and volume, and annual pressure, if requirec.

Demonstration of mechanical integrity Is required
every 5 years.

Ground water monitoring may also be required.
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MDD I ARD MIDCD II RESPONSIVENESS SUMMARY

I. RESFONSIVENESS SUMMARY OVERVIEW

In accordance with CERCIA Section 117, a public cament period was held from
April 20, 1989 to May 19, 1989, to allow interested parties to comment on the
United States Envirommental Protection Agency's (U.S. EPA's) Feasibility
Studies (FSs) and Proposed Plans for final remedial actions at the Midco I ard
Midco II hazardous waste sites, On April 27, U.S. EPA conducted a public
meeting in which the Proposed Plans were presented, questions answered and
public camments accepted.

The purpose of this responsiveness summary is to document corments received
during the public cament pericd, and provide U.S. EPA's responses to these
caments. All comments summarized in this document were considered in EFA's
final decision for remedial action at the Midco I and Midco II sites.

II. BAQIEOUND ON OOMMUNTTY INVOLVEMENT

The Midco I site (as well as ancther National Priorities List site, Ninth
Avenue Drmp) is located in Gary, Imdiana. The nearest residential area is in
Hammond, Indiana within one~fourth mile of the site. On December 21, 1976, a
fire at Midco I destroyed thousards of drums of chemicals. Community concemn
about the site intensified in 1981. In March 1981, a l4-year old Harmond boy
suffered leg burns while playing near the site; his parents attributed the

- burms to chemicals. In June 1981, a heavy rainfall resulted in flocding in
Hammond and the flow of surface water from the Mideo I and Ninth Avenue Duop
areas into Hammond. Several residents complained of chemical odors in flooded
basements and chemical burns from contact with flood waters. These problems
were attributed to run-off from Mideo I and Ninth Avenue Dump. In response to
this occurrence, Hammond constructed a dirt dike acress Ninth Avermue at the
Cline Averue overpass. This dike is still in place and is a source of
controversy between Gary and Hammond public officials. The Indiana
Department of Envirormental Management sent a letter stating that the dike was
still necessary to prevent contamination from the sites from entering Hammond.
Gary and Hammond public officials and nearby Hammond residents have been
actively involved in promoting remedial actions at Mideo I.

The Midco IT site is more isolatad from residential areas. The nearest
residences are a small cluster of homes located approximately cne mile
southeast of the site. 1In 1977, a fire occurred at the site that destroyed
thousards of drums of chemical wastes.

In 1981, U.S. EPA installed fences around Mideo I amd Mideco II. In 1982,

U.S. EPA corducted a surface removal acticn at Midco I that included removal
of all containerized wastes and the top cne foot of contaminated soil, and
installation of a temporary clay cover. From 1984-1989, U.S. EPA conducted a
removal action at Mideo II that included the removal of all containerized
wastes, and excavation and removal of contaminated sub-surface scoils in areas
where wastes had been dumped directly onto the ground. On July 8, 1982, a
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public meeting was held to discuss the Mideo I removal action. Other
camunity relations activities were also corducted during the removal actions.

U.S. EFA held public meetings to discuss the initiation of the Remedial
Investigation/Feasibility Studies (RI/FSs) on February 21, 1985 for Mideo I
and on July 18, 1985 for Midco II. Residential well sampling for the RI/FSs
identified several contaminated wells, but the contamination was not
attributable to the Midco sites. U.S. EPA provided updates to the cormmnisy
on the status of the studies using fact sheets in November 1987 and Decerber
1988.

public meeting on April 27, 198%. 1In addition, written comments were recejved
during the public camment peried from the City of Hammond, the Indiana
Department of Highways, a private citizen in Gary, a slurry wall contractor,
the Midco Steering Cammittee (which represents the potentially responsible
parties that cornducted the RI/FSs), and from Morton-Thiockol, Inc.

ITY. WOFSIWIMWISWMMMCW
PERIOD AND U.S. EPA RESFONSES

The caoments are organized into the following categories:

A. Comments received during the public meeting, and camments received in
writing fram the City of Hammond, from a slurry wall contractor and fror- a
Private citizen from Gary.

B. Camments received fram the Indiana Department of Highways.

C. Caments received fram the Midco Steering Comittee and from Morton-
Thickol.

A.mwmmmmmcm,mm
mmmmmmwm,mammm
AND FRCM A PRIVATE CITIZEN FROM GARY

CCMMENT {1:

A nuonber of camments were received concerning the protectiveness of deep well
injection of hazardous wastes, The specific comments included the following:

"In 13 states casings have cracked and leaked in deep well injections.®
"Why is it they never address with landfills or deep well injections
earthqa.:aJcsintheareaardmttheyanticipateisgorgtohappentoall
these nice little hazardous waste dumps we have either under the grourd or
on top or wherever.they're at."

"I would liketohmhwmdeepwellsthereareinexistmtoday.“
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"How long have they been in existence?"
"Have there been any problems with any of them?"

"How does the EPA prevent any prcblems? Are you saying that because they
stepped in there are no more problems or what?»"

"Isn't it true that the steel mills stopped disposing of their own waste by
deep well injection many years ago? What are they injecting now?"

"I am requesting that ... (2} the E.P.A. report how the preferred option of
injecting hazardous wastes two thousand (2,000) feet underground will
affect my neighbors' well as my own."

"There is always the possibility that the substance injected into the deep
well will contaminate other aquifers."

"In addition, although these aquifers may not curently be used because of
their depth, or because they contain salt-water there may come a time when
cut of necessity they may be needed to supply drinking water to future
generations." :

"At a minimm the contamination in the ground water should be treated
prior to any deep well injections so as to mitigate any adverse
envirormental effects that may occur in the future."

"The solution to envircrmental preblerms is not to place cut of sight eor to
dilute, but to correct."

U.S. EPA RESFCNSE TO COMMENT #1:

Congress recognized concerns regarding deep well injection of hazardous wastes
and enacted a nurber of statues to assure that deep well injection is only
conducted at locations and using procedures that will assure long-term
protection of human health and the envirocrment. Deep well injecticn is
regulated by U.S. EPA under a mmber of statutes, primarily the Safe Drinking
Water Act (SDWA) (Pub. L. 93-523, as amended; 42 U.S.C. 300f et seaq.), and the
Resource Conservation and Recovery Act (RCRA) (Pub. L. 94-580 as amerded; 42
U.5.C., 6901 et. seq.). RCRA was modified by the Hazardous and Solid Waste
Amerdments (HSWA) of 1984 to restrict lard disposal ard deep well injection of
hazardous wastes. Congress intended that deep well injection be allowed ocnly
it itisprutectiveofbothmrmtsoumesofdrinkingntar, ard any ground
uatcrﬂntowldpotentiallymasanmﬂergmrﬂmotdrinkirgwatar
(USDW) . A USDW generally includes any aquifer that contains a sufficient
quantity of graund water to supply a public water system and contains less
than 10,000 mg/1 of total dissolved solids (TDS). Recovery of drinking water
from an aquifer with a TDS greater than 10,000 mg/] is not considered to be
tachnically or econcmically feasible. (See 40 CFR 144.3).

Requlations under the SDWA prohibit (with few exceptions) injection of any
hazardous waste into a USIW. Hazardous wastes can only be injected into
formations that are below the lower-most formation containing, within one-
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mile of the well bore, a USDW. All injection wells must be permittad
by U.S. EPA or an appropriate state agency. Requlations regarding permit
recuirements have undergcne extensive review ard public camment. Permit
corditions prohibit any injection activity that allows the movement into a
USOW of fluid containing any contaminant, if the presence of that contaminant
may cause a vioclation of any primary drinking water regulation (40 CFR 144.12)
or may ctherwise adversely affect the health of persons. Ancther permit
cordition requires permittees to take all reascnable steps to minimize or
correct any adverse impact on the enviromment resulting from non-campliance
with the permit. (See 40 CFR 144.12).

Underground injection permits include strict construction, corrective action,
coperation, abandorment, monitoring, reperting and financial requirements to
assure that the injection well is constructed and operated in a manner that
will meet U.S. EPA regquirements and be protective of human health ard the
envirorment.

U.S. EPA's permit review assures that hazardous waste injection wells are cnly
constructed in locations that are geclogically suitable. This includes
consideration of the following factors:

1) the structural geology, stratigraphic geology, the hydrogeology, and
the seismicity of the region (including evaluation of the potential for
earthquakes) ;

2) an anmalysis of the local geology and hydrogeclogy of the well site:

3) a determination that the geology of the area can be confidently
described and that the limits of waste fate and transport can be
accurately predicted through the use of models.

Hazardous waste injection wells must be sited such that:

1) the injection zone has sufficient permeability, poreveity, thickness
ard areal extent to prevent migration of fluids into a USDW;

2) a confining zome is present above the injection zone which is
laterally contimious and free of transecting, transmissive faults or
frachures over an area sufficient to prevent the movement of fluids
into a USDW, and which contains at least one formation of sufficient
thickness and with litholegic arxd stress characteristics capable of
preventing vertical propagation of fracture.

In addition, U.S. EPA may require that the owner or cperator of a hazardous
wvaste deep well demonstrate either:

1) that the confining zone is separated from the base of the lowermost
USDW by at least one sequence of permeable and less permeable strata
that will provide an added layer of protection for the USIW in the event
of fluid movement in an unlocated borehcle or transmissive fault; or
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2) that within the area of review, the piezametric surface of the fluid
in the injection zone is less than the piezametric surface of the
lowermost USDW: or

3) that there is no USDW present.
(See 40 CFR 146.62).

Further data collection is required during construction of the deep well to
determine or verify the geclogy and the qQuality of the construction.
Measurements include resistivity, spontanecus potential, caliper, cement bord,
density, temperature, porosity, gamma ray and fracture finder legs, a pressure
test, a radicactive tracer survey, core sarples, and a casing inspection
survey. The injection well must be cased and sealed to prevent any migration
of injection fluid up the borehole. A double casing is required from the
surface to below the lowermost USHW.

The owner or operator must assure that the injection pressure at the wellhead
does not exceed a maximum pressure in the injection zone during injection, and
does not initiate new fractures or propagate existing fractures in the
injection zone. The injection tubing must be surrounded by an anmular space,
which is filled with fluid. The injection pressure, flow rate, and volume of
injected fluids, and the pressure on the anmulus, must be contiruously
monitored.

U.S5. EPA uses three interrelated program requirements to assure campliance
with well operating regqulations. Mechanical integrity tests measure the
operating soundness of the wells, including checking for leaks. Operator
reports include information on the waste being injected: the well pressure,
fiow rate and volume; and report the degree of permittee campliance with these
permit corditions. Periodic inspections determine the acouracy of cperator
self-monitoring and the adequacy of injected-waste sampling. The attached "A
GUILE TO THE FEDERAL UNDERGROUND INJECTION CONTROL PROGRAM IN INDIANA"
provides a general description of the permit program and how potential
pathways of contamination are controlled in the deep wells.

Congress addressed concerns about the long term protectiveness of landfilling
or undergroux injection of hazardous wastes in the HSWA. This act
established land (or deep well) disposal restrictions focusad on minimization
of lard disposal or deep well injection of hazardous wastes, These
restrictions prohibit the lard disposal or deep well injection of specified
hazardous wastes beyond statutory dates established by Congress unless 1) the
wastes are treated to 2 level or method specified by U.S. EFA, 2) it can be
demonstrated there will be no migration of hazardous constituents fram the
disposal unit for as long as the waste remains hazardous, or 3) the waste is
subject to an exemption or a variance. The no-migration demonstration
mentioned above can be approved by U.S. EPA under the cordition that the
hydrogeological and gecchemical conditions at the sites and the physiochemical
nature of the waste stream are such that reliable predictions can be made
that:
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1) inj fluids will not migrate within 10,000 years vertically
yward out of the injection zone, or laterally within the injection
zone to a point of discharge or inmterface with a USDW; or

2) before the injected fluids migrate out of the injection zone or to a
point of discharge or interface with USDW, the fluid will no longer be
hazardois. (See 40 CFR 148.20)

Such a no-migration demonstration must deperd heavily on fluid flow modeling.
Fluid flow modeling is a well-developed and mature science, having been used
for years in the petroleum industry as well as in recent studies for the
Department of Energy nuclear waste isclation program.

U.S. EPA believes that the no-migration petition requirements are so stringent
that if such a petition is approved for disposal of the ground water from
Midco, deep well injection, even without treatment, will be considered to
provide permanent protection to human health and the enviroment. If the deep
well injection system receives approval fram U.S. EPA, the injection will have
no impact on USDW, which includes any residential wells.

Presently, four steel mills in northwest Indiana are legally injecting
hazardous wastes into the Mount Simon aquifer located approximately 2200 feet
below the surface. These include U.S. Steel, Inlard Steel, Bethlehem Steel
and Midwest Steel. Three of these facilities (Inland, Bethlehem and Midwest)
have submitted a no-migration demonstration to U.S. EPA for approval in order
to allow them to contirme hazardous waste injection without treatment. U.S.
Steel is expected to sumit a demonstration soon. The hazardous wastes being
injected are waste pickle liquor and waste ammcnia liguor. U.S. EPA expects
to make a decision on the no migration demonstrations for these facilities by
March of 1990. If the no-migration demcnstration is approved for these
facilities, it is likely that a similar demonstration will be approved for
Midco.

If the no-migration petition is not approved, the contaminated ground water
fram the Midco sites would have to be treated prior to the deep well
‘injection. The required level of treatment is established nationally as the
best demonstrated available treatment method for that type of waste.

It has been estimated that as many as 500,000 injection wells are in operation
in the United States, but there are only 191 hazardous waste injection wells.
These wells are concentrated in Texas, Louisiana, Illinois, Indiana, Michigan
ard Chio. The oldest hazardous wastes injection well dates back to 1951. Use
of hazardous waste injection wells underwent a thorough review by the
Goverrment Accounting Office in 1986. The results of their investigation are
sumarized in a document named "Hazardous Waste Controls Over Injection Well

Disposal Operations®, GAO/RCED-87-170, August 1987.

GAO determined that natiorwide, two cases of USDW contamination have been
documented by campanies cperating hazardous waste injection wells., In
addition, cne case of suspected contamination and eight cases of contamination
of water that was already considered unsuitable for drinking have been
documented. The USDW contamination occurred in Texas and Iouisiana but was
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not extensive. Program controls now in place prohibit the practice that led
to the two cases of drinking water contamination.

The leakage from hazardous waste injection wells into non—drinking water
aquifers occurred at eight facilities between 1975 and 1984. The causes of
the leakage centered on casing and/or tubing corrosion or deterioration. The
most notable of these cases occurred at a cammercial facility in Chio in 1983
where large amounts of waste escaped into an unpermitted zone. This zone was,
however, separated fram the bottom of the lowermost USDW by more than 1500
feet, of which 1000 feet was confining rock formations. In response, to these
and other concerns, and to the Congressional mandate for additional ground
water monitoring requirements in the Safe Drinking Water Act Amendments of
1986, U.S. EPA is irplementing stricter requlations. This includes:

- more specific well-siting requirements:;

- an expanded "area of review" around injection wells for identifying
abandoned wells near the injection site, and added requirements for
corrective action to plug abandoned wells:

- additional operating procedures, such as automatic well shutoff or
alarms; new requirements for testing, monitoring, and reporting,
including a waste-analysis plan, additional mechanical integrity
tests, and more specific monitoring requirements:; and

- new requirements for well closure and post-closure care.

The GAO report alsc pointad out that the full extent to which injected
hazardous waste has contaminated underground sources of drinking water is
unknown because of the problems in detecting contamination that may have
occurred away from the well-bore. The documented cases of contamination have
all occcurred near the well-bore. However, regulations require that injection
wells not be located in areas where faults occur and that injection pressures
"be maintained below a level that might cause fractures in the formation.
Regulaticns also require that all man-made holes in the area penetrating the
confining zone and entering the injection zone be located and properly
plugged. In addition, U.S. EPA is implementing requirements to monitor the
migration of the waste movement.

The GAD report concluded that the new deep well injection requirements should
provide additional safeguards to prevent the contamination of USDWs. In
addition, well owners will be required to demonstrate no migration of
hazardous waste.

COMMENT §2:

The City of Hammond camments included a statement that "Preferably the
treathent would be to such an extent that the treated groundwater could be
reinjected into the aguifer from where it originated."



U.S. EPA RESFEONSE TO OCMMENT #2:

See our response to Camment #5 below and to Camment #5 from the Midco Steering
Camittee and Morton-Thickol. '

COMMENT #3:
During the public meeting there were a mmber of camments concerning whether
U.S. EPFA puts too much emphasis on costs in its decisions on remedial actions,
and whether altermative inncvative treatment and disposal technologies were
considered. Specific camments included the following:

"All we're talking is cost effectiveness."

"I don't think it's fair. I think cost should be put aside. These pecple

that are going around polluting should be made to pay. ... It's not costs
because these chemicals that leak cut cause cancer and a mumber of cther
sicknesses. ... How do you put a price tag on one's life? Tell me."

"Those respansible for creating envirommental problems must pay the
expense of correcting their mistakes."

"They're supposed to be using the best available tachnology not the most
cost effective.”

"Stop delving into the pockets of the public.™

"why didn't they decide to usa vitrification?"

"I'd like to know if any of these people knew about "The Superfund
Innovative Technolegy Evaluation Program Technology Profiles" or
"Assessment of International Technologies for Superfund Applications."

U.S. EPA RESPONSE TO COMMENT #3:

The Camprehensive Envircrmental Response, Campensation and Liability Act

(CERCIA) was enacted in 1980 to provide broad federal authority and rescurces
to respond to releases (or threatened releases) of hazardous substances. A
trust fund was established to pay for remedial actions at abandoned or
uncontrolled hazardous wasts sites. This furd is predominantly from a tax on
petroleum products and on certain chemicals.

Based on the principle that "the polluter should pay," CERCIA contains
authorities which allow U.S. EPA to ensure that those responsible for
hazardous waste problems pay for necessary remedial actions. CERCIA
enfcrcement authorities enable U.S. EPA to encourage responsible parties to
undertake remedial actions. It also enables U.S. EPA to spend trust fund
monies for remedial actions and to later recover these monies from responsible

parties.

If an acceptable agreement can be reached, U.S. EPA prefers that responsible
parties implement the remedial actions. At Midco, an agreement was reached
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with potentially responsible parties (PRPs) in June 1985, which required the
PRPs to reimburse U.S. EPA $3,100,000 for past costs incurred and to conduct a
Remedial Investigation/Feasibility Study (RI/FS) at each site in acoordance
with the U.S. EPA's work plans. U.S. EPA is now negotiating with PRPs for
implementation of the remedial actions selected by U.S. EPA and for recovery
of the remaining costs incurred. Fund monies will be spent on the final
remedial actions only if an agreement is not reached with PRPs.

In CERCIA (as amerded by the Superfund Amerdments and Reauthorization Act of
1986), Congress mandated that all final remedial actions selected by U.S. EPA
must assure protection of human health and the envirormment, and must meet
applicable, and relevant and appropriate Federal and State standards,
requirements, criterja, and limitations (ARARs). This includes meeting
Federal Primary Maximm Contaminant Levels in the ground water (40 CFR 142).
Congress also mandated that U.S. EPA select remedial actions that are cost
effective, and that utilize permanent solutions and alternative treatment
technologies or rescurce recovery tachnologies to the maximum extent
practicable. If a remedial action is selectad that does not meet this
preference, U.S. EPA must publish an explanation as to why a remedy imvolving
such a remedial acticn was not selected.

The least costly alternative that would be protective of human health and the
envirorment was the contaimment alternative (Alternative 3), which is
estimated to cost $4.7 million at Mideo I and $7.9 million at Mideco II. U.S.
EFA is not selecting these alternmatives because they would simply contain the
contamination, and the hazards would be similar to taking no action if the cap
or slurry wall were ever damaged in the future. Instead, U.S. EPA is
selecting remedial actions that it believes will provide permanent protecticn
to nman health and the enviromment. This consists of soil vapor extracticn
and solidification of contaminated soils combined with pumping and deep well
injection of comtaminated ground water at Midco I, ard the same actions at
Mideo II except that the soil vaper extraction is not required. In addition,
treatment prior to deep well injection will be required if a no-migration
demonstration is not approved by U.S. EPA. The estimated cost of these

-remedial actions at Midco I is from $10.7 to $14.0 million, and at Mideo II

fram $14.4 to $18.6 million (deperding on the degree of treatment required
prior to deep well injection).

The perscns involved in reviewing the Feasibility Studies are familiar with
*The Superfund Innovative Technology Evaluation Program: Technology Profiles.”
The Superfund Innovative Technology Program includes a number of studies on
solidification, which is part of the selected remedial actions at the Midco
sites. This includes processes by Chemfix Technologies, Hazcon, Internaticnal
Waste Technologies, Silicate Technology Corporation, and Soliditech. Soil
vapor extraction, which is part of the remedial action at Mideo I, is also
included in this program in a process by Terra Vac. Other innovative
techrologies were considered for treatment of the contaminatad soils at the
Midco sites but were screened cut because they were not considered applicable
to the corditions at the site, These include in-situ biocdegradation, soil
flushing, and chemical treatment. In-situ vitrification and incineration
alternmatives were evaluated in detail. Vitrification was not selected because
it has not been demonstrated to be implementable in a full scale remedial
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action at a hazardous waste site and because the high water table would make
implementation difficult and more expensive. The incineration altermative
does not suffer those disadvantages. However, both in-situ vitrification ard
incineration wauld be considerably more expensive than solidification ard
would not contribute significantly to the permanence of the remedial acticns
if the soil vapor extraction and solidification operations are successful.

Since a surface water discharge would prebably not be approved for the salt
contaminated ground water even after removal of the hazardous substances, the
alternative to deep well injection of the ground water is to concentrate the
solids in the grournd water by an operation such as evaporation. Evaporation
would concentrate at least same hazardous substances into a solid that would
have to be disposed of in an off-site landfill. It does not appear that
disposal of the hazardous wastes in an off-site landfill is any more
protective of human health and the envirorment than disposal by deep well
injection, and the costs of the evaporation ¢peration would be higher than the
deep well inmjection.

COMMENT #4:

"I've been involved in a couple projects, not in this state, where they used
in conjunction with the slurry wall a well extraction, and then they leached
it back in like a septic field. Then it recirculates. Are these contaminants
able to be treated in that respect; and therefore, you wouldn't have deep well
disposal and you wouldn't have a lot of things that would be abjectionable at
this point."

U.S. EPFA RESPONSE TO COMMENT #4:

This method of treatment would not be adequate for the highly contaminated
soils on the site, but it would be acceptable to U.S. EPA for grourd water
treatment when combined with a soil treatment measure.

Reinjection of the salt-contaminated ground water following treatment for
‘hazardous substances would be acceptable to U.S. EPA if the reinjection does
not cause significant spreading of the salt plume. Installation of a slurry
wall and reinjection within the slurry wall is cne way of preventing such
spreading. This altermative is not preferred over deep well injection at the
Midco sites for the following reasons: U.S. EPA believes that deep well
injection can be accamplished safely and effectively; it is preferable to
remove the salt contaminated ground water fram the Calumet aquifer rather than
containing it within a slurry wall; and there does not appear to be a cost
::jvi.rgs using the slurry wall/reinjection altermative campared to deep well
ection.

COMMENT #5:

"As a slurry wall contractor, I would like to camment on the slurry wall
pricing listed in your Fact Sheet. I have never seen prices like these, and,
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as a contractor, T would like to know what they were based on. Today, our
prices for Slurry Wall construction range from $3 to $5 square foot ard a
bentonite cap $.50 per square foot."

U.S. EPA RESFONSE TO CCMMENT §5:

The price estimates were developed by Dames and Moore, a consulting firm
eployed by the Midco Steering Camittee. According U.S. EPAs's contact with
this firm, the estimates were based on actual quotes from vendors. The costs
were also reviewed by personnel from Roy F. Weston, Inc.

The prices are probably not camparable to the quotes suggested by the
cammenter because a different type of cap and slwrry wall were proposed in the
FS. The proposed cap is not just a single-layer bentonite cap. Instead, it
is a miti-layered cap consistent with the most recent guidance for RCRA
hazardous waste sites. It includes a clay lirer, a synthetic liner, a lateral
drainage layer, and a vegetative layer. Instead of installation of the slurry
wall by the vibrating beam method, installation by a trench/slurry method was
proposed. The propesed slurry wall would be approximately three feet thick
while a slurry wall installed using the vibrating beam methcd is only a few
inches thick. Safety considerations also add to the cost of actions at a
hazardous waste site.

COMMENT $6:
"How deep, how far down has this pollution gone in the sites?"
U.S. EPA RESFONSE TO COMMENT #6:

The contamination appears to be confined to the Calumet aquifer, which extends

approximately 30 feet below the surface at Midco I and 40-50 feet below the

surface at Midco II. Below the Calumet aquifer is 90-100 feet of low
permeability clays and tills.

COMMENT §7:

How mary pecple review the chemical data, and how do the different agencies
and other parties work together?

U.S. EPA RESFONSE TO CCMMENT #7:

The chemical data was generatad by a laboratory that conducted its own quality
assurance/quality control (QA/QC) review of the data. The laboratory used in
this project is also audited by the U.S. EFA. The chemical data was then sent
to a contractor hired by the PRPs, who conducted an indeperdent QA/QC review
of the data., The contractor review was also audited by U.S. EPA. A QN/QC
review of the data was conducted by a second contractor working for the PRPs.

The PRP contractors conducted an interpretive review of the data, and
prepared a report that included plotting the distribution of data on a map,
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camparison to standards and a discussion of the data., This report was
reviewad by at least five persons at U.S. EPA, six personnel working for U.S.
EPA contractors, one person from the U.S. Fish & wWildlife Service, ard three
persons from the Indiana Department of Ervirormental Management.

U.S. EFA personnel reviewing the data included perscnnel from the air, water,
Great Lakes and RCRA programs, who reviewed the report for concerns
specifically related to their programs. The U.S. Fish & Wildlife Service
reviewed the report for adequacy of information on ecological effects.
Contractors working for U.S. EPA provided support to U.S. EPA with review of
costs, hydrogeclogy, grourd water modeling, risk assessment ard other areas.
A remedial project manager for the U.S. EPA provided an overall review ard
capiled the review comments from other agencies and contractors for
transmittal to the contractor conducting the RI/FS for the Midco Steering
Comittee., Comminications among U.S. EPA employees, other Federal agency
employees and U.S. EPA contractors usually consist of informal discussions
that are followed up by formal memos.

The Indiana Department of Ervirormental Management generally prepared their
own camments in writing.

COMMENT #8:
"How are you monitoring landfills?"
U.S. EFA RESFONSE TO OCMMENT §#8:

Hazardous waste landfills are requlated by U.S. EPA under the Resource
Conservation and Recovery Act (RCRA) amd by the various states under acts
similar to RCRA. Under these acts all hazardous wastes entering a lamdfill
mist be manifested. A copy of the manifest is sent back to the campany that
generated the hazardous waste and sametimes hack to the state agency in order
to verify that the shipment arrived.

The acts also requlate operation and monitoring of the hazardous waste
landfills. Monitoring requirements include pericdic sampling of groud water
near the landfill. sSelf-monitoring reports including ground water sampling
data are periodically sent from the landfill to the agency responsible for
oversight of these facilities (which can be Federal or state agencies). Each
hazardous waste landfill is also inspected periodically by a state or Federal

inspector.
Sanitary landfills are requlated primarily by the states. The IDEM inspects

sanitary landfills periodically and requires that ground water monitoring be
conducted.

COMMENT $#9:

One resident of Gary, Indiana expressed the following concern: "I am
concerned by the EPA studies performed on the Forter and lake County wells



vhich concluded their well water was unsafe to drink. I am requesting that
(1) the EPA conduct a study to determine the quality of my neighbors' well as
m own..,."

U.S. EPA RESFONSE TO COMMENT #9:

The Porter County study referred to is an investigation conducted by the
Porter County Health Department of the effects of three landfills in Porter
Coumnty, Indiana on residential and monitoring wells near the landfills. These
landfills will have no impact on well water in Gary, Irdiana.

The well of concern islocatadnea:l?thandaakerstmetinsary. The
identified hazardous waste sites closest to the resident are Mideo I ard
Ninth Averue Dump (which are approximately two miles awvay), and lake Sardy Jo
ard the Gary City Landfill (which are approximately cne mile away). U.S. EFA
has conducted detailed investigations at each of these sites. The well of
concern was not included in these studies because it was considered to be
outside of the area that could be affected by the sites. The results of the
investigations confirmed that none of these sites will have any impact on the
well of concern. Furthermore, U.S. EPA will conduct remedial actiocns at the
Midco I, Ninth Avenue Durp, and lake Sandy Jo sites that will eliminate
significant health risks, if any, from the sites even to the residents closest
to the sites. Ground water at the Gary landfill is being pumped in a manner
that is preventing ground water from the site from flowing off-site.

COMMENT $10:

- "If the U.S. EPA would choose an alternative using incineration, we ask that
Ordinance #5090, passed by the Cammon Council of the City of Hammond, be
incorporated into the design parameters. We feel the standards incorporated
into Ordinance #5090 will protect the health and welfare of those citizens who
live adjacent to the site."

U.S.EPA RESPONSE TO CCMMENT #10:

The alternative selected by U.S. EPA in this ROD does not include
incineration. If incineration was conducted, the U.S. EPA would not consider
the City of Hammond's incinerator regulations to be either an applicable, or
relevant and appropriate requirement since the operation would be conducted
outside the city limits of Hammond. However, U.S. EPA will likely reach
similar goals through requiring compliance with standards set by the RCRA,
TSCA and CERCIA programs. These include the following:

1) Each principal organic hazardous constituent in the waste must be reduced
to 0.01% of the original concentration before emission into the air. The
RCRA program refers to this as 99.99% destruction and removal efficiency.
Same of the more toxic campounds, including polychlorinated biphenyls, must
be reduced to 0.0001% of the criginal concentration.
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2) Hydrochloric acid emissions, if greater than 4 pounds per hour, must be
reduced by 99%. BEmissions of particulate matter may not exceed 0.08
grains per dry standard cubic foot.

B. SOIMMARY OF COMMENTS FROM THE INDIANA DEPARTMENT OF HIGHWAYS:

COMENT 11:

"The FS report fails to clearly define the contaminant transport mechanism
that has caused dissclved salt contaminants (e.g. chlorides) to migrate fror-
the IDCH Subdistrict site, against the prevailing grourd water flow direction
and hydraulic gradient, and be deposited in the ground water urderlying the
Mideo I site."

U.S. EPA RESKNSE TO OOMMENT #1:

The mechanism is explained on pages 1-13, 4-19, and 5-32 of the "Remedial
Investigation of Midwest Solvent Recovery, Inc. (Midco I)" dated December
1987, as follows: "Chloride values were also high (up to 7,700 mg/l) in
shallow wells (10-foot-deep) in a band extending through the middle portion of
the site (MW7, MW6, MW5, Figure 5-25). ... This band occurs in a former
swale area that received run-~off from the Indiana State Highway Department
property prior to Midco I as documented on September 1573 aerial photographs.
The evidence suggests that chloride in the shallow wells was derived from
concentrated NaCl surface run-off percolating dowrward to ground water in the
former swale area."” .

COMMENT f2:

"It is plausible that other chloride-containing wastes (e.g., pickle liquor,
waste oils containing chlorinated paraffins, etc.) were improperly managed or
dispcsed of on the Midco I site and that IDCH is, therefore, not the sole
source of chloride contamination in the site area."

U.S. EPA RESFONSE TO COMMENT §#2:

U.S. EPA agrees that the Midco I site operations likely made a contribution to
the salt contamination in the ground water below ard down gradient from the
site. U.S. EPA believes that both IDOH and the Midco I operations contributed
to this salt contamination, but the amount attributable to each source cannct
be determined.



CCMMENT 3#3:

"Alsc the FS report fails to distinguish between reactive cyanides, which were
likely present on Mideco I, and complexed ferrocyanide, which was used by IDCH
as an anti-caking agent in the salt. The carplexed ferrocyanide poses little
risk to human health or the enviromment under most conditions, while the
reactive forms are of greater envirommental concern. "Additional technical
evaluation of the type, distribution, and potential impact of the cyanide
contaminants in the subsurface envirorment should be conducted.™

U.S. EPA RESFONSE TO COMMENT #3:

Four rounds of sampling were conducted for cyanide. The last round included
tests for cyanide amenable to chlorination as well as total cyanide. U.S. EPa
agrees that reactive forms of cyanide (some of which were likely disposed of
at Midco I) are more hazardous to human health and the enviromment than

camplexed ferrocyanide.

CCMMENT #4:

FS Figure 1-32 showing the distribution of cyanide in the aquifer is
misleading and improperly constructed.

U.S. EPA RESEONSE TO COMMENT #4:

U.S. EPA agrees that Fiqure 1-32 in the draft FS was misleading and improperly
constructed. This Figure was removed from the fimal FS report, at the request
of U.S. EPA. U.S. EPA agrees that the highest cyanide concentrations are in
the east-central porticn of the Midco I site.

COMMENT §5:

"CAls (clearup action levels) have pot been established for chlorides in soil,
ground water, or surface waters at the Midco I site, an apparent indication
that no site-specific health or risk-based factors have been determined for
this parameter."

U.S. EPA RESFONSE TO (CCMMENT §#5:

The salt contamination in the ground water has been viewed as a concern
primarily because of the loss of a resource (that is, usage of the ground
water) rather than as a human health or ernvirormental hazard. In spite of
this, there are scme human health and envirormental hazards from the salt
contamination. Sodium greater than 20 mg/l in drinking watar can have a
neqative health effect on persons on a low sodium diet. High salt content can
also have an impact on fresh water aquatic life.



COMMENT 16:

"An indeperdent study cammissioned by IDOH did not disclose total cyanide in
surface and subsurface soils at concentrations exceeding the soil CAL (136
prm) ¢ the soil levels detected were typically 1 to 2 orders of magnitude below
the CAL. Only 2 of 16 ground water samples collected from monitoring wells on
the IDCH property exceeded the ground water CAL for cyanide (10.4 ppb).

U.S. EPA RESFONSE TO CCMMENT #6:

U.S. EPA can respond to this comment once the referenced data has been sent to
U.S. EPA for review.

COMMENT 47:

IDOH recammended that the altermative of discharge to the City of Hammond
sewer system be reevaluated. It was argued that the discharge of salt frco
the Midco T ground water, would be minor campared to the present salt load
discharged to the Kammond Wastewater Treatment Plant.

U.S. EPA RESKINSE TO COMMENT #7:

In general, dischargye of highly saline wastewater to a POIW is not allowed due
to potential interference in the biological treatment processes. In additier,
the Hammond Wastewater Treatment Plant is already exceeding its discharge
limitation for chloride. The highly salt contaminated discharge from Mideo I
would cause an even greater exceedance. Discharge to the Rarmornd Wastewater
Treatment Plant may also be restricted by the U.S. EPA off-site policy, which

requires that facilities used for disposal of wastes in the CERCIA program
must be in campliance with applicable Federal and State regulations.

C. Coments from the Mideo Steering Comittee and from Morton Thickol, Inc.:

COMMENT {1:

U.S. EPA did not select a cost-effective remedy for scils or grourd water.
U.S. EFA RESFONSE TO CCMMENT {1

See U.S. EPA's response to the following comments frum the Midco Steering
Camittee and the response to Comment #3 frum the public meeting, etc.
COMMENT §2:

The assumptions used in the risk assessment are unrealistic.
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U.S. EPA RESFONSE TO COMMENT $2:

U.S. EPA required that the risk assessment include a scenario that assumed
that each site would be developed for residential or industrial use. This is
a standard procedure for CERCIA sites. The particular assumptions used in the
risk assessment had to be consistent with standard U.S. EPA risk assessment
practices as expressed in the Suyperfund Public Health Evaluation Marmual
(SPHEM)}. Parameters and assumptions that were not spelled ocut in the SPHEM
were selected by Ervirormental Rescurces Management Inc. with review and
concurrence by U.S. EPA.

CCMMENT #2A:

Ingestion rates and dermal contact rates for the contaminated soils were
unrealistic. In addition, it is unrealistic to assume that there would be no
degradation of contaminants over time.

U.S. EPA RESFONSE TO CCMMENT 2A:

U.S. EPA's carrent quidance for soil ingestion rates for use in CERCIA and
RCRA risk assessments is more stringent than that used in the FSs. To prumcte
consistency within the Agency, U.S. EPA has recammended scoil ingestion rates
for use in risk assessments in a memo from J. Winston Porter dataed Jaruary 7,
1989. These rates are 0.1 grams per day for adults and 0.2 grams per day for
children ages 1-6. These rates are based on the most recent reliable data
reviewed by the Agency, and represent reascnable conservative values. The
guidance does not address children who exhibit pica behavior because the
occurrence of pica behavior and the associated rates of soil ingestion have
not been adequately defined. The FS assumed that 1 gram per day would be
ingested by children ages 2-6, 0.1 gram per day for children ages 6-12 (only
for Midco I), and no ingestion after that age.

lifetime amount of soil ingestion is between 1,715 and 2,044 grams. Using the
new recammended rates, the lifetime soil ingestion is 2,774 grams. As can be
seen, the lifetime cancer risk estimate will be higher using the new rates
than the rates used in the FS. In addition, using the assumptions in the FS,
there waild be no further exposure following the age of 12, but using the new
there would be contimied exposure.

%

The risks from soil ingestion in the industrial development scenario are less
than in the residential development scenario, but are still substantial.
Same types of exposure that can occur after age 12 could also occur urder the
irdustrial development scenaric. Assuming 30 years of exposure at 0.1 gram
per day equals 1,095 grams in a lifetime using the industrial development
scenario. This is approximately 60% of the lifetime ingestion used for risk
calculations in the FS, and, therefore, the same percentage of the lifetime,
carcinogenic risk.
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The dermal contact rates used in the FS were proposaed by Envirormmental
Resources Management. Personnel from U.S. EPA and PRC Envirommental
Management, Inc. (PRC) reviewed the proposed rates and felt that they were
reasonable conservative assumptions.

Degradation/removal of contaminants does occur over time due to volatilization
and bicdegradation. However, the rate of these processes is generally very
slow for same of the chemicals of most concern, including polychlorinated
biphenyls, lead, arsenic, and polyarumatic hydrocartons.

CCMMENT #2B:

It is unrealistic to assume that residential develcopment could occur at these
sites. 1In addition, Midco II is included in the City of Gary airport's
expansion plans.

U.S. EPA RESFONSE TO COMMENT §2B:

U.S. EPA disagrees with this assertion. While it is not possible to know
whether residential development will occur, it appears to be quite possible
since there are already residences located in industrial areas near these
sites. This includes a residence located 500 feet south of the Mideo I site
on Blaine Street. It is across the street from Calumet Waste Systams and near
General Drainage. The residents at this location utilize the Calumet aquifer
for drinking and have a garden. Ancther property adjacent to General Drainage
is used for gardening by a Hammornd resident.

There are a number of residences at the corner of Clark Road ard Industrial
Highway, which is one mile southeast of Midco II. These residences are across
the street from House's Junk Yard, and adjacent to Samocki Brothers Trucking.
wo of the residences formerly used the Calumet aguifer for drinking, and a
mmber of the residences have gardens.

The Gary City Airport is one of three sites being considered for the third
regional ajrport for the Chicago area. If the Gary Airport site is selected,
the Midco IT property may be incorporated into the airpert. However, this is
still very uncertain. Even if Midco II is incorporated into the Gary City
Airport, this may not eliminate the risks fram contact with the contaminated
s0ils or ground water if no action is taken.

COMMENT §2C:

It is unrealistic to assume this ground water may be used for drinking (at an
ingestion rate of two liters per day), and for bathing because of the salt
contamination in the aquifer and difficulty in cbtaining a permit for well
installation.
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U.S. EPA RESFONSE TO COMMENT f2C:

The most contaminated portions of the Calumet aquifer at each site is in the
shallow portion of the aquifer. 1In the shallow portion, chloride was
generally in the range of 1,000 mg/l at each site. Water is drinkable with
this concentration of chloride, although it has an undesirable taste. Two
residences near the cormer of Clark Road and Industrial Highway formerly
utilized wells that only pumped from the shallow portion of the Calumet
aquifer. This is evidenced by statements by the residents that their wells
ran dry due to pumping at Samocki Brothers.

Grourd water contaminated with 1,000 mg/l chloride is cammon in sanitary
lamdfill plumes. If a landfill site is on the Naticnal Priorities List and
the plume contains hazardous substances above clearmup action levels,
remediation of the plume is often recuired by U.S. EPA under CERCIA
irrespective of the presence of the chloride plume or the fact that the
hazardous waste contributors may not have been the primary cause of the
chloride contamination. Similarly, the hazardous substances from the Midco
sites must be remediated irrespective of the presence or the source of the
chloride contamination.

Besides the three residential wells previocusly mentioned, sixteen residential
drinking water wells were located in the City of Gary that are potentially
down gradient from Mideo I. Since the State of Indiana had no record of these
wells, it appears that none of them had a permit.

For the industrial development scenario, the risk level would be similar to
that for residential development because the primary risk is due to ground
water ingestion. In an industrial situation, actual water consumption depends
on the level of activity arnd the work enviromment. For extreme cases,
consumption of as much as 19 liters of water per day can be normal. A
standard consurption figure of 2 liters/day is reasonable for both 1) total
daily consumption by the general population and 2) working day consumption by
a mix of workers.

CCMMENT  §#2D:

The risk assessment should take into account the number of persons exposed and
the risk campared to other cancer agents.

U.S. EPA RESFONSE TO QOMMENT 2D:

The SFHEM and Agency policy for risks assessments for CERCIA sites address
both future potential risk and present risk. As a result, under CERCIA, U.S.
EPA often bases its remedial actions more on potential for usage of an aquifer
or for future development of a site than on the present population affected.
At the Midco sites, U.S. EPA is taking into account that the Calumet aguifer
ishttleusedarﬂhasamercmtmmmtsambymlyraquxrﬁgcleanupw
the 10™° lifetime carcinogenic risk level rather than the 107 risk level that
is normally required in Region V. In addition, the potential for development
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of Midco IT is considered to be lower than usual; thus the 105 risk level is
being used for the soil clean up.

Under CERCIA and RCRA, Congress has mandated that U.S. EFA address ard
remediate risks from hazardous waste management and disposal. It is U.S.
EPA's responsibility to address and remediate these risks irrespective of
other risks that are present in every day life.

COMMENT $3:

Direct s0il treatment is unnecessary, and Alternatives 7 ard 8 (which include
direct soil treatment by solidification and soil vapor extracticn as well as a
final site cover and grourd water purping), do not provide any reduction in
institutional controls or significant additional protection campared to
Alternatives 4A and 4C (which only include ground water pumping and
installation of a final site cover).

U.S. EPA RESFONSE TO COMMENT $3:

The Midco Steering Committee proposes that Alternatives 4A or 4C include a
silty clay cover so that contaminants in the soils would be slowly leached
into the ground water and recovered in the ground water purp ard treatment

system.

Alternatives 4A and 4C would leave a large reservoir of untreated hazardous
substances in the on-site soils. At Midco I, this includes an estimated
70,000 lbs. of volatile organic compourds, 60,000 lbs. of copper, 30,000 lbs.
of zinc, 20,000 lbs. of chromium, 10,000 lbs. of lead, 10,000 lhs. of phenol,
10,000 1lbs. of cyanide, 7,000 lbs. of bis(2-ethyl-hexyl)phthalate), 5,000 lbs.
of polyaramatic hydrocarbons, and 100 lbs. of polyarcmatic hydrocarbons. At
Midco II, this includes an estimated 100,000 lbs. of copper, 70,000 lbs. of
zinc, 30,000 lbs. of lead, 20,000 lbs. of volatile organic campounds, 20,000
lbs. of chrumium, 8,000 lbs. of arsenic, 1,000 lbs. of cyanide, and 400 1lbs.

" of polychlorinated biphenyls. These weights are calculated by multiplying the
trench average concentrations by the estimated pourds of scils to be treated,
assuming that one cubic yard equals cne ton.

This large reservoir of hazardous substances presents a future risk due to its
potential to contime contamination of the aquifer and due to potential for
direct ingestion and direct contact hazards. It appears very unlikely that
this large reservoir of contamination will be adequately removed using only
passive uncontrolled natural leaching even for a long period of time. It is
quite possible that, if the site cap is disturbed in the future, renewed
ground water contamination would be caused even after many years of grourxd
wvater pumping and attairment of ground water cleanup action levels. leaving
the hazardous substance reservoir without treatment, would also require that

the ground water pumping system operate for a much longer period of time.

Although the predominant risk is due to ground water ingestion in the future
usage scenario, the risks due to direct soil ingestion are also likely to be
unacceptable in case of future development of the site, if the contaminated



goils are not treated. A mumber of the chemicals of most concern for the s0il
ingestion hazard are relatively immcbile in soils. This includes arsenic,
polyaramatic hydrocarbons, polychlorinated bipheryls, bis (2-ethyl-
hexyl)phthalate, and lead. Even if these chemicals alone remainad in the
contaminated soils at or near their present concentrations, the residual risks
due to soil ingestion would be una le. At Midco I, the estimatad
lifetime cancer risk would be 3 X 1077, and at Midco II, 3 X 1074, 1In
addition, unacceptable subchronic risks would remain for lead ard bis(2-ethyl-
hexyl)phthalate at Midco I, ad an unacceptable chronic non=carcincgenic risk
would remain at Midco II because of arsenic. The risk levels used above are
from the "Addencum to Public Comment Feasibility Study” dated March 7, 1989,
except for the subchronic risk, which {s fram the Remedial Investigation.

A further justification for direct treatment of the contaminated scils at
Midco I and Mideo II isthatcormntratimsofsmedumicalsutsimilarto
concentrations in same 1isted hazardous wastes, for which treatment is
required prior to jand dispesal under the iand Disposal Restrictions (40 CFR
268). This includes chromium and jead at Midco I, and chromium, lead and
arsenic at Midco II.

The remaining health risks due to ingestion of the contaminatad soils for
Alternatives 4A and 4C could be controlled by access restrictions. However,
has mandated that U.S. EPA implement remedial actions that utilize
treatyent to permanently reduce the toxicity, mobility or volume of hazardous
to the extent practical. Given the Statute's preference ad the
uncertainty of their long term effectiveness, U.S. EPA seeks to avoid primary
reliance on access restrictions, jnstitutional contrcls and contairment
measures. U.S. EPA pelieves that sclidification combined with soil vapor
extraction will provide permanent protection from the hazards due to the
cortaminated soils at this site (if treatability tests show they will work).
However, since solidification of hazardous wastes has not been practiced long
encuch to fully evaluate its long term effectiveness, long term monitoring ard
institutional controls will be required for Alternatives 7 and 8.

COMMENT $4:
The effectiveness of the solidiﬁcation/stabilization process is uncertain.
U.S. EPA RESFONSE TO COMMENT #4:

The soliditicztiaVstabilizatim (S/S) has been selected as the best
demonstrated available technology for treatment of hazardous wastes
containing cadmium, chromium, lead, nickel, silver, arsenic and selenium.
'nuisisbasedmm'ltsoftstslisted inanattad'n'rentt.othismb. while
§/S may not be effective in {mmcbilizing organic capourcds, tests have shown
that organic contaminated soils can be solidified into a low permsability,
high campressive strength material. The Record of Decision for each site
provides for adjustment of the quality of the final site cover depending on
the degree of effectiveness of the solidification process. If after
solidification, significant potential for future ground water contamination
exists, then an extremely jnpemeablecapsudzasmemedacribed for
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Alternative 2 in the FS, may be required. If solidification is very
effective, a less camplex final site cover would be acceptable.

U.S. EPA has a strong preference for permanent remedial actions, ard believes
that incineration followed by golidification is wore certain to provide
pexrmanent treatment of the contaminated soils. Incineration would reliably,
and the organic contaminants and would leave a residual
ash that could be more easily solidified because the organic campourds would
be . On the other hand, incineration is considerably more expensive
and solidification corbined with soil vapor extraction has the potential to
provide the same degree of protection. Therefore, at this time, U.S. EPA

COMMENT #5:

wgolidification of the Midco II scils might interfere with ard preclude the
contemplated expansion of the City of Gary airport."

U.S. EPA RESFONSE TO COMMENT #5:

will be taken to make the remedial actions at Mideo II copatible
with the Gary Airport expansion if this occurs.

COMMENT $#6:

The harm caused by releases of the chlorides to the grourd water is divisible
from any :.mpact.frup the Midco sites and costs can be apportioned for the

of the site were £illed with unknown materials during the Midco cperations.
It is possible that this fill contributed to the chloride contamination at
Midco I.

Moreover, U.S. EPA does not agree with the suggested procedurse for calculation
of the incremental remedial action costs attributable o the salt
cortamination. The procedure proposed by the Midco Steering Committee assumes
that all costs of the deep well injection operation should be considered
incremental costs attribgtable to the salt contamination. This is not
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correct, because the costs for treatment are substantially reduced when using
the deep well injection alternative campared to the treatment costs for
dj_sd-argetoszrfacewatersortogmndwatar (evmwim:ttxuamttofme
salt). In.fact, deep well J‘.njec?;ion without treatment could be less expensive

$3,137,000. similarly, at Midco I1 the estimated incremental cost of
treating to drinking water standards is $4,910,000, vhile the cost
attribatable to the deep well injection operation in Altermative 4A
is $3,491,000.

1f treatment to meet land Disposal Restrictions is required prior to the deep
well injection, then the cost of the deep well injection sy

i considerably, but the degree of treatment required would still be
less than that required for reinjection into the Calumet aguifer oF for
discharge to the Grand Calumet River.

The primary cbjective of the remedial actions at the Midco 1 and Midco 11
sitsistoaddmsSthecontammaonbyhazaxdwss\msMarﬂmtby
chlorides. Nevertheless, chlorides that are captured by the ground water
treatment system must be disposed of properly. This is consistent with the
approach that U.S. EPA takes at cther sites. For exarple, at lardfill sites,
chlorides are often mixed with the nazardous waste plume. In spite of the
£act that the primary cbjective of remedial actions at these sites is to
address the hazardous substances and not the chioride plume, the chlorides
that are present inanygro.zrdwate.rpmpedfmthegmmmuproperly
disposad of by the party corducting the remedial action at landfill sites.

CMMENT §7:

The State of Indiana ghould issue 2 variance allowing the discharge of the
treated Midco 1 grourd water ts the Calumet acuifer:

centrol program. Therefore, any underground injection mst be approved by
v.S. EFA. The reinjection well would be considered class IV unless the waste
is delisted, since the grourd water contains listed hazardous wastes. This
reinjection is not prohibited if jt is conducted for clearup of a release
urder CERCIA or RCRA. CERCIA will allow this reinjection if the contaminated
grouwd water meets the cleamup action levels and does not allow significant

spreading of the salt plume.
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water within the slurry wall. Ancther altermative would be to pap and treat
the growd water for both hazardous substances and chlorides (such as by
evaporation) and reinject the treated ground water off-site (Alternative 4E).
The third is €0 pup ground water, treat it and reinject it near the site in a
manner that would not spread the salt plume.

COMMENT #7:

The State of Indiana should issue a National Pollutant Discharge Eliminatien

System permit allowing the discharge of the salty ground water to the Grard
Calumet River following treatment of hazardous substances.

U.S. EPA RESKONSE TO COMMENT $#7:

Dames and Moore, who conducted the FS for the Midco Steering Committee,
concluded that the State of Indiana would not allow a discharge to the Grand
Calumet River without reducing chloride levels. However, in order to resperd
to the cament frum the Midco Steering Camnittee, U.S. EPA has contacted IDEM
and conducted some additional intermal discussions. Personnel with the IDEM
water campliance section stated verbally that a preliminary review of data
fram the Grand Calumet River indicated that no excess capacity exists in the
chloride allocations for the Grand Calumet River, ard that prelimimarily, it
did not appear that the State would allow a discharge with a chloride
concentration higher than 500 mg/l for the Midco sites. U.S. EPA followed up
these conversations with a letter requesting a formal determination on this
matter,

CIMMENT #8:
Cleamp action levels should be pericdically revised.

- U.S. EFA RESFECNSE TO CCMMENT ié:
This is provided for in the RODs.

CCMMENT #9:

Only one deep well should be installed to serve both of the Midco sites.
U.S. EPA RESFONSE TO COMMENT #9:

This is allowed for in the RODs. However, it is not clear why the Steering

Committee feels the shared well should be located at Mideco I, since Midco II
will have a higher flow rate and has a larger area.



~28.
CCOMMENT #10

whe U.S. EFA and the State should seriously consider prchibiting use of the
Calumet aquifer as a source of drinking water due to the salinity issue."

U.S. EPA RESKONSE TO COMMENT £10

The results of the Midco Remedial Investigations indicated that the salt
contamination had only affected limited portions of the Calumet aquifer.
Although the Calumet aquifer is susceptible to contamination by surface
sources, it is the intent of RCRA and CERCLA to control or remediate these
potential contaminant sources so that aquifers like the Calumet aquifer can be
safely used.
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About the Guide

This guide is intended to familiar-
fze the public with the requlations for
the Underground Injection Control (UIC)
Program. Technical criteria for the
progyram were published in the Federal
Register June 24, 1980 and codified as
part 146 of Title 40, Code of Federal
Regulations, Procedural requirements,
gtate approval process, and the permit
issuing process were promulgated on
May 19, 1980 as part of the Consolidated
Permit Regulations as revisions to
40 CFR, Parts 122, 123 and 124, The
part 122 and 123 Regulations were deconsol-~
jdated as technical amendments on April 1,
1983 (48 Fed. Reg. 14145) and now appear
as Parts 144 and 145 of 40 CFR.

Subsequent to the promulgation of
these regulations, the Safa Drinking
Water Act was amended. Among other
changes, the amendments added a new
Section 1425 to the Act. Section 1425
establised an alternative method for a
state to obtain primary enforcemant
responsibility for those portions of its
UIC program related to the recovery and

roduct ion of oil and gas. The May 19,
5981 Federal Register (Vol. 46, No. 96,
p. 27333) contains Section 1425 guidelines.

Also, the Environmental Protection
Agency amended the regulations listed
above on August 27, 1981 and Pebruary 3,
1982. These amendments were promulgated
as part of a legal settlement reached
with a number of companies, trade associ-
ations, and the State of Texas.
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I. THE UIC PROGRAM 1IN PERSPECTIVE

National Concern for Ground Water

Most areas of the United Btates are
underlain by geological formations or
strata that are capable of yielding
usable quantities of water. Such geo-
logical formations are called aquifers.

People have long relied on aquifers
as the source of high-quality water.
Today, about half of the American popula
tion uses ground water for its domestic
needs.

In the arid areas of the country,
aquifers are often the only source of
water available. And with increased
usage of water by industry, homes, and .
municipalities, national reliance on
ground water is expected to increasse,

Ground water is also a vital link
in the water cycle. Aquifers are re-
plenished by rainfall or other suiiaca
water percolating through the soil. 1In
turn, ground water supplies the base
flow of many streams and feeds lakey
through underground springs.

Recent years have seen a growing
concern for the quality of ground water.
Pollutants in surface waters or substanc
deposited on the soil (e.g., pesticides
and fertilizers) may be carried into
aquifers in the replenishment process.
The land disposal of wastes {e.g., into
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injection wells, landfills, and surface
impoundments) can also cause contami-
nants to enter ground water.

. Injection walls can be either bene-
fiocial or a major problem in this regard.
'Ic is estimated that perhaps as many as
- 500,000 injection wells are in operation
nationwide, ‘.These wells involve a broad
:varluty of practices from beneficial
,,pur ses (0.9., aquifer recharge and the
uotion af oil, gas and minerals), to
;. thl Amproper disposal of toxic and
S5 Fhashrdous, mtn . .
ﬂdﬂr'id g
U Y g oontllination of ground water
&'f‘tn a matter of grave concern. Ground
" ~ ‘watsy  is usually assumed to be of high

™ f

- ,".guality and is often used with little or

"no trsatment, Contamination is usually
~#‘dthov-rud_uh-n the consumer becomes 111
« and;; in mahy. cases, the only practical
<. solution is to search for another source
.+ ' of fresh-water. Because of the slow
. . movement of ground water, it may be
-, decadss or even centuries before the
‘aquifer is once more usable. In some

- cases, the aontamination can never be
.; reversed and the rescurce may ba lost
. forever.. Finally, the effort to clean
" up the nation's surface waters is ham-
pered Af the base flow of streams is
already. nontaninatod.

s:gnny_-n.!sssz

"cohgrQUl reagognized these potential
threats to ground water when, in the
- gafe Drinking Water Act of 1974

~i

)

(P.L. 93-523), it instructed the Environ-
mental Protection Agency (EPA) to estab-
lish a national program to prevent
underground injections which endanger
drinking water sources. More specific-
ally, the Safe Drinking Water Act (SDWA)
requires EPA toi

© Publish minimum national require-
ments for effective State Under-
ground Injection Control (UIC)
programs,

0 List states that need UIC programs.

0 Make grants to states for developing
and implementing UIC programs.

0 Review proposed state programs and
approve or disapprove thea.

o Promulgate and enforce UIC programs
in listed states if the state
chooses not to participate or does
not develop and operate an approvable
program. '

Several points are worth noting
about the statutory mandate. First, the
SOWA was intended to head off what
Congress perceived as an emerging problem.
The committee report accompanying the
Act (H. Rept. 93-1185, p. 32) makes
Cclear that no burden is laid on EPA or
the atate to prove actual contamination
before establishing regulations or
enforcing them. Second, UIC is clearly
to remain a state program. States are
expected to assume primary responsibility
for fashioning and operating effective



®Es
i

'1

iy

.t Lo
'

S

programs in their states. The EPA ie
required to step in only if a state
chooses not 'to participate in the program
or fails to administer its program
affectively. EKPA aleo has direct respons-
ibility on Indian lands. Third, Congress

" anjoined EPA to observe three provisions

in establishing regulations. The
goqulatlonll

¥y o Are not to interfere with or impede

; 7,104l and gas production unless

§43g35n0¢.ilnry to protect underground
Giy; SAUECRS ot drinking water.

‘l\ s

£ ArI ‘not’ to Qisrupt effeactive exist-

o v
"

‘"J.”»«““V State . prograns unnecessarily.

~|?26' A:. tn take local variations in

lq.oloqy, hydrology and history into
" nﬂdount-. .': :

..-| [PE

umme.az_m- Regulations

AN XPA otiglnnlly proposed regulations
'tO implement Part C of the S8afe Drinking
Water Act (BDWA) on August 31, 1976.

That proposal included the program ,

regulations and the technical criteria

.- and standardes for the UIC program.
" Numerous written comments were filed and

' many persons-commented at three public

h.aanQl‘ -
. .{n

R A!tor onro!ul tovi.w of those

- public comments, EPA determined that
there wvere many ways that the initial
proposal oould be made generally more
flexible and less burdensome without

e ——— e ———

sacrificing the resulting environmental
protection to any significant degres.
Further, in the fall of 1978, the Agency
decided to consolidate the regulations
for its major permit programs.

As a consequence of these decisions,
the UIC program regulations were repro-
posed on April 20 and June 14, 1979,

After five public hearings and
review of public comments the Agency
promulgated final Consolidated Parmits
Regulations on May 19, 1980 and Technical
Criteria for state UIC programs, on
June 24, 1980,

A number of trade associations,
mining companies, oil and gas producers,
iron and steel producers, and the Btate
of Texas petitioned for review of these
regulations. 1In all a list of 93 issues
was filed by the petitioners with the
Court of Appeals for the District of
Columbia Circuit. In response to thg
legal challenge, the Agency proposed
amendments to the regulations on October 1,
1982 and promulgated final amendments to
its Consolidated Permit Regulations and
Technical Criteria and Standardes for
state UVIC programe on August 27, 1981
and February 3, 1982. However, on April 1,
1983, the VUIC regulations were deconsoli-
dated from EPA's other permitting programs.

Thus, public comments, further
study, amended legislation and internal
management improvements are the principal
foundations of the UIC program.
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I1. MAJOR CONCEPTS OF THE UNDERGROUND
INJECTION CONTROL PROGRAM

Congrese intended the UIC program
to protect not only the ground waterx
which already serves a source of drinking
water but also the ground water that
could potentially serve as an underground
source of drinking water (USDW). The
regulations propose, therefore, that all
aquifers or portions of aquifers currently
serving as drinking water sources be
designated for protection. Purthermore,
any other aquifer or portion of it which
is capable of ylelding water containing
10,000 or fewer milligrams per liter of
total dissolved solids should also be
designated,

However, not all underground water
sources are suitable for providing
drinking water. Some aquifers are used
for producing minerals, oil and gas, or
geothermal energy. Others are so contami-
nated or located in such a manner that
recovery of water for drinking purposes
is neither economically practical nor
technologically feasible. An exempted
aquifer is an aquifer or portion which
would normally qualify as a USDW but
which for any of several specified
reasons has no actual potential for
providing drinking water and has been
affirmatively identified by EPA as an
exempted aquifer. If EPA exempts an
aquifer or portion of an aquifer, it ia
not treated as a USDW subject to the
protections of these regulations.
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Same bignificant Terms Osed in the
BIC Progran

F!“!! Aoy geologic formation whioh ll capabla of
yisldiag wadhie guantitise of ground water.

= A bored, drilled, or driven shaft, or dug hole,
| whass is greatar than the largest surface dimansionm,

« tThe snplacesent of fluids into the
iing wude and sisiler ssteciale used in

e uoll senasrestisa) lhnta.h & bored, dxilled, drives or dug

“l‘i ' n.‘ .f'
- Il.ﬂull ot subataness which flow or move,

" wisetheg mn‘. liguid, aludge, of say Other form or

.‘ouu.
r Nt = A genarsl standard for Lnjectiom
‘.r-holla 4 shefe Lo nar {1} significant

"t loshags La the well's cesing, tubing er packer; and (1) mig-

B YL AAlisam -n-n ol lluu- betwaen the sutersuet casing and
Cr it wall bage, o800

Ll
i
[

... .
: -'vW « The mevensat of flvide from the
i well & sand iats wndargrowad sources of

mn-lo_."_.

m-m ares wn the surfass surrcunding aa
.‘3 A whish all wella that penetiate tha
ootion sene maet e reviewed and, if necessary, repaized.
-{ " dufined (n starms of & Fluned gadius of not less
: /4 aile from the Lojestion well. Altersatively, the
¥ srea of rovieW nay e samputed by the wee of A mathematical
" formela vhiah predietd Lhe lateral 4dlstance over which the
inoremantal soure geasrsted by the iajection may csuse
the weard sation of fleide from the injection sone
through feults, ingreperly abandousd wells, or isproperly
snple el pﬂnm -ll.

zgggntlal Pnthnayl of Contamination

. Tho hnlto ooncept of the proposed
. 'UIC program ia to prevent the contamina-
.. .tion of underground sources of drinking
C water h{ keeping injected fluids within
the .wall and in the intended injection
-.aone. There are five major ways in
which injection practices can cause
‘ fluids to migrate into underground
drinking water sources. The following
discussion describes sach pathway and
. summarizes the technical requirements
proposed in the regulations to prevent

migration through that pathway.

- e e ———

1. Faulty Well Construction

Leaks through the well casing or
fluid forced back up between the well's
outer casing and the well bore, as
illustrated in Figure 1, may cause
contaminant migration into a USDW,

Preventive Requirements

The regulations require adequate
casing to protect drinking water sources,
and adequate cementing to isolate the
injection zone. Mechanical integrity,
defined as the absence of significant
leaks and fluid movement in the well
bore, must be demonatrated initially and
every five years thereafter.

ricune ). FAULTY WRiL COMETRUCTION

9



2. Nearby Wells

Pluids from the pressurized area in
the injection zone may be forced upward
o through nearby wells into underground
) - sources of drinking water, as illustrated
y in ligu:o 2.

tsyvngtlvo Requirements

' ?n'_"' "Wells that penetrate the injection
'i"'ionl in the area of review must be
.-revisvwed to assure that they are properly
eqﬁloonplnh-d or plugged. Corrective action
b ‘g..“.u be taken if they are not completed
Lo “or plugged to prevent fluid migration.
h{“*)nclly abandoned wells must be plugged to
u..ﬂ&uontorn with EPA procedures.
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3. Faulty or Fractured Confining Btal

Fluide may be forced upward out o
the pressurized area through faults or
fractures in the confining beds, as
tllustrated in Figure 3.

Preventive Requirements

Wells must generally be sited so
that they inject below a confining bed
that is free of known open faults or
fractures. Injection pressure must be
controlled so that fractures are not
enlarged in the injection gsone or creaf
in the confining bed.

FIGUAR ). FAULTY OR FRACTVASD COMFINING STRATA
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4. Direct Injection

Wells may be designed to inject in-
to or above underground sources of drink-
ing water, as illustrated in Figure 4.

% prayentive Requirement

. oy ¢ T welde. injecting hazardous waste
ety Materials Or radiocactive waste into

¥ "L underground sources of drinking water

e 'are 1llegals. However, wells injecting

A¥5 hasardous wastes or radioactive wastes

4 1nto exempted aquifers will not be
fg:;ﬁhlnn‘dcq.ﬂnlli that inject nonhazardous

kqﬁésnlt.rtll will be regulated in the future
iat baged .On recommsndations to be formulated

T

-3 .
j;;rth:th‘;ltlttl.“ .
AT - .
b Wi, ML = W\_—
-‘ ‘ ‘lh -!'-!:'!‘;‘)" ‘ “ - -'-- .—.
- ¥ }-“::'- o
AR,
kBN _
4is T heaptemghlindblon e
A . S ..
'.‘ . . ... P,
Ceo RN 2=
'.‘_‘ 0 '__." BETRARSS S0
2, — OF gl WATER

FIOUGE §. DIASCT INJIECTION
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5. Lateral Displacement

Fluid may be displaced from the
injection zone into hydraulically con-
nected underground sources of drinking
water, as illustrated in PFigure 5.

Preventive Requirement

The proximity of injection wells to
underground sources of drinking water
will be considered in future siting of -
such wells. Well operators will be
required to control injection pressure -
and conduct other monitoring activities
to prevent the lateral migration of
fluids illustrated in Figure 5.

FIGUAS §. LATERAL BISPLACENENY

13
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Requirements for Injection Well Classes

To implement ite proposed technolog-
ical controls, EPA categorized well
injection activities into five classes
defined in Figure 6. Each class includes

wells with similar functions and construc-

tion and operating features so that

" tachnical requirements can be applied

consistently to the class. A brief

.‘E summary of the general underground

.
3

Ll

-L-"f.'-' e, _, R

LT
'-'.'lt K

‘le wolls are those woed to injeoct fiulds fos the
T of minsrsis,
® walls are those fer which hasardous waste oF
[ ive wasts are injected Lnts or above astrata

injection controls proposed for each

.- .olame are highlighted in Figure 7.
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]
]

T Fieuas ¢
¥ :
-

v. 0 YA CIABMES QF JWIPCTION WRLLP
o b4 ‘..

e’ "wglle are those weed t& inject imdwatrial,

and mmaisipal wastes bansath the despest
stratun ouatsilsing an suadecyround driaking water
[ " N ,
.-- walls are wad te Siepons of Tluide vhich are

¢ thd mirface ia soanmectios with ol]l and gas
sduppisa, % inject fluide for the enhamoed recovery
el) or gas, ar %0 store liguid hydrooachoms,

‘ahat sentals wndargrouad drinking water souross and
thosd welle which jeot hasardows wastae or radio-
aotive wadtas Lato ansmpted agquifers.

® wolly inelude all welle aot incerporated ina

anste I-1v. Lea) clnrlo. of such welle are
reaharge wells alr vonditionlny returs flow walle.
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Class 1

Class I wells are likely to inject
potentially dangerous fluids, and will,
therefore, have to meet strict conatruc-
tion and operating requirements.

Class I wells must inject into
strata that are below the deepest under-
ground source of drinking water and must
have an adequate confining layer above
the injection zone. All Class I wells
must be cased and cemented to prevent
fluid migration and must inject through
tubing with a suitable packer set imme-
diately above the injection mone {or an
equivalent alternative}).

Mechanical integrity must be demon-
strated upon completion of the well and
every five years thereafter, and correc-
tive action must be taken on improperly
plugged or completed wells within the
area of review,

15



;égwf,'&" lllt-Cn Class 1 noill are known to
{¥ifensst in Indlana.
[y ‘--- Y e oot .- . M ’

Class I well operators are required
to monitor continuously the volume of
disposal wastes, and well annular prea-
sures. Class I operators must also test
the oomposition of injected fluids

‘ pacriodically and provide the permitting
ff;oportl;ivi'.
kE [T U S

’f}’;fluthorlty;qlgh Quarterly operating

< F
P
1

{ WL L

X
T ege D A e :
;,}Eﬁﬁﬁ#ﬁ?lnquirtncntl for Class II wells
. " (thoss inhjeotion wells associated with
i 704l and' gas production) have been fash-

“iNionsd in light of the congressional
avvrmindate that the UIC regulations are not
: .- t0 interfere with or impede oil and gas

_ ;f'-produntion wnlass hecessary to protect

“underground drinking water sources.
L} . f- : . f.
"7 these regulations attempt to balance
asASures necessary for the protection of
the enviromment against burdens imposed
' on.tha regulated community.
.. “i ‘Glass 1I injection wells are to
.-, have casing and cementing adequate to
- protect underground sources of drinking
waters All Class II wells will alsc
have to demonstrate mechanical integrity
.: initially and every five years thereafter.
-+ '¥ However, only the spplicants for new
. Class IXI permite must review nearby
» wells Ain the area of review and take
- oorrective aoction on those improperly
completed or plugged wells.

16

Operators of Class II wella are
subject to limitations on the pressure
and rate of injection. They must also
monitor the injection pressure and
volume, and the gquality of the injection
fluids at intervals depending on the
type of operation. Annual reports to
the permitting authority are required.

Two thousand, three hundred and
sixty Clasa II wells are known tn aexist
in Indiana.

Class 111

Construction, monitoring, and
reporting requirements for these we'ls
will resemble those for Class I welis.
Class III wells must be cased and ce-
mented to prevent fluid migration. All
Class III wells must comply with area of-
review requirements and demonscrate
mechanical integrity. Class III wells
will have the same monitoring require-
ments as Class I wells, except that more
frequent monitoring will be required of
drinking water supply wells adjacent to
the injection sites.

No Class III wells are known to
exist in Indiana.

Claas 1V

Existing Class IV wells used by
generatoras of hazardous waste and radio-
active waste and operators of hazardous
waste management facilicies which inject
directly into an underground source of

17



drinking water will be closed as soon as
possible, but in no event later than aix
monthe from the effective date of the
program. No new Class IV wells which
inject direotly into or sbove an under-
- ground source of drinking water will be
. authorized or psrmitted. EpPA cons iders
these wells to be a significant danger
° tOo underground drinking water sources,
| . However, Class IV wellas injecting into
;- exempted aquifere will not be banned.
.. . BPA requirements for Claass 1V wells
% whioh injeot above underground sources
w.rof arinking water have not been
Y established,
2 T .
,¥%:. - ‘Opatators of Class IV wells will be
v .zequired to monitor injected fluid
“A-charaoteristios and volumes, as required
»:for hasardous waates under the Resource
‘Consearvation and Regovery Act. Weekly
monitoring of the impact of injections
on drinking water supply wells will also
be necessary. Class IV well operators
 must submit quarterly reports of operating
. results and immediate reports of changes
in the characteristics of water supply
‘Wells in the vicinity of Class 1V wells,

T T T T
.

: No Class IV wells are known to -
oxist in Indiana.

Clase y o,

R At pressnt EPA has too little

" information on the extent, operation,
and impact of Class V wells to propose a

suitable regulatory approach. The
regulations, therefore, require an

18

reqgulations, therefore, require an
inventory and an assessment of such
wells in each atate. Specific regula-
tory reguirements will be fashioned
after the completion of the assessments.

EPA will take immediate action on
any Class V well that poses a signifi-
cant risk to human health.

Between sixty and one hundred and
fifty Class V wells are known to exist
in Indiana.

19



I11. PERMITS AND RULES - TOOLS
FOR REGULATION

Under the Act, EPA has the discretior
to specify whether the minimum national
requirements are to be applied through
rules or permits. A rule is a law,
ordinance or regulation that sets forth
the standards and conditions under which
an activity may be conducted. A permit
is a specific authorization to an individ-
ual to carry on an activity under the
conditions and limitations specified in
the permit,

Each method of control is appropri-
ate in certain situations. Although the
requirements imposed are equally enforce-
able under either method, permits are
generally considered to make possible a .
greater degree of control. On the other
hand, permita need more time and rescurces
since they require; (1) the individual
to file an application containing informa-
tion about his proposed activityy (2) the
effective participation of the public in
the review process) and (3) EPA personnel
to review, write and process each permit.

Who Must Obtain a Permit

Ownera/operators of Class I, Class 11
{(except existing enhanced recovery and
existing liquid hydrocarbon storage),
and Class III wells must obtain a permit
to inject. New wells (those that begin
to inject after the effective date of a
program in a state) must be authorized

21
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by a parmit before injection may begin.
For existing wells, the Permitting
authority (EPA) will develop a schedule
not to exceed five years, based on
appropriate priorities, for issuing or
reissuing the permits. Until the applica-
tion of the owner/operator of an existing
well has been processed, the injection
may be authorized by rule.

- " A pernmit may be sought either for

O

. “an individual well or for a group of

Jovoiwelle AN an area.  An area permit may be
- .-Assued for.a group of wells if they are:

xrﬂit-ﬁlogfnncd to inject other than
w et o hasardous waste.

[ F

horexlg Sty o
io40 70 Under the gontrol of a single
ot -%.'v"l‘-"_f.-,"fi-- - i.lldiv‘-duﬂl »
y Lt : . -
ik @ Within a single field, project
IR or site within a state.

o o‘TOl the same type and construction.

: _o"Injooting into the same aquifer
- + ol.' EOone.

Under an area permit, additional
welle that meet the above criteria may
be authorized administratively by the
permitting authority.

Who May Be Authorized By Rule

Class II existing enhanced recovery
and existing liguid hydrooarbon storage
wells, may be authorized by rule for the

22

- In such cases,

life of the well. New Class 1V wells
injecting into or above underground
sources of drinking water are banned.
Exiating Class IV wells injecting into
underground sources of drinking water
may be authorized by rule until they are
closed but in no case for more than six
months after the effective date of thg
program, Class V wells may be authorized
by rule until such a time as further
requlations are issued by EPA. All of
these rules must apply the requiremerts
specified for the appropriate well class
in the UIC regulations.

As mentioned above, owners/opsrators
of existing wells waiting to file their
applications and have them processed may
be authorized to inject by rule in the
interim. Such rules must incorporats
the appropriate monitoring, reporting
and abandonment requirements for each
well class.

Finally, in the case of immirent
and substantial hazard to human health
or the environment, or if substantial
and irretrievable loss of oil and gas
resources will occur, injection not
otherwise authorized may be desirable.
4 temporary authorization
to inject may be granted administratively,
subject to certain limitations.

Basic Permit Requirements

Class I and Class V permits may be
issued for up to ten years. Class II
and Clase IlI wells may be issued for

23



the life of the well. However, each
Class II and Class III permit will be
reviewed at least once every five years.
Duration of Class IV permits have not
Yot been established.
S
LTt Ragh permit must be enforceable in
. » thajuriediotion in which it is issued.
3.1t must spasoify construction, abandonment,
. v "operating, monitoring and reporting
?@ﬁ!:rcqulr-montl aAppropriate to the well
tiji: alass. ;- In addition, permits must incor-

L~ 1 + o
Fd@ﬁﬁ- ratd Appropriate compliance schedules
a4 1£: anY Oorrective action is to be taken
L ; .

‘éF?p-rnltl‘nu.t’duthoria. the right of the
il permisuing authority to have access to
v u)-thet well ‘and the related records to
75§ asmire.ooupliance with permit terms.

ER A TR b I |

© €L HOM: £0- Qbtadn & Permit

ol |._"~. [ I

S Y Applivations for new injection

“.welld should be filed with EPA in time

. *t0 Allow- for the review and imsuance of
. w the permit prior to construction.
¥ -Applications. for sxisting wells will be
.. w.filed acgording to the schedule estab-
" rlished in sach state, but in no case
2 - later than four years after the effective
v+ ., date of the program.

PO

oot 7080 permits for Indiana will be
- issued By EPA Region V headguarters in
#- Chicago (ses Appendix A). Permit applica-
' tions must be signed by a policy level
officer .of the company except in the

;_L -.f.hy‘thl Wwell owner/operator. Final ly,
b

o b
-
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case of Class II wells where applications
may be made by individuals authorized by
their caompanies in writing to do so.
Applications must contain a statement
that the signing official has satisfied
himself that the information provided 1is

. correct, '

The information that must be avail-
able to EPA is specified for each well
class in CFR Part 146. Generally, such
information should include the surface ..
and subterranean features of the injec-
tion area, the location of underground
sources of drinking water in ths vicinity,
the results of tests in the proposed
injection formation, construction features
of the well, and the nature of the
proposed injection operation. Contact
with EPA should be made early in the
project to obtain the necessarcy forms
and information. EPA can aleo provide
guidance on appropriate sources of
information necessary to complete the
applicacion,

o

The review of a permit application
begins with the receipt of a complete
application by EPA. The EPA considers
the application, gathers such additional
information as it needs, and prepares a
draft permit. The draft permit amust be
presented for public comment for at
least 30 days with a fact sheet that
provides enough information that the
public can make informed judgments about
the proposed action. If there is suffi-
cient interest, a public hearing will be
held and announced at least 30 days in
advance,

25
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".interest 1s expressed, EPA may, after a
.publi¢ hearing, hold a further hearing
)’:ith an opportunity for cross examina-
by Oon.

»
LI
‘m

Public comments must be taken into
account in preparing the final Permit,
and the EPA will pPrepare a summary of
the comments and its responses to them,
A final permit ts then prepared and
issued. Prigure 8 Presents a schematic
summary Of the process.

First, EPA will also prepare an
administrative record that documents {its

» decision making for both the draft and

final pexmit. Second, if sufficient

Third, Af sufficlent new informa-
tion becomes available during the public

' oommant period, EPA may pPrepare a revisged

" _draft permit and solicit further public

comment. A final RPA permit does not
become effective for 30 days after it is
issued. During that time, a permit may
be appealed. Appeals will be cons idered
in an established EPA process.
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1V. STATE INVOLVEMENT IN UNDERGROUND
INJECTION CONTROL

The Safe Drinking Water Act clearly
intends the states to have the primary
responsibility (primacy) for developing
and implementing UIC programs, In
fashioning these regulations, EPA has
attempted to encourage states to assume
Primary responsibility (primacy).

Primacy states must have the author
ity to regulate injection wells at '
Federal facilities within the state,
Injection on Indian lands, however, will
remain a Federal responsibility if the
state does not have adequate authority.

The State of Indiana has not sub-
mitted an approvable UIC program to BPA.
Therefore, the Safe Drinking Water Act
mandates EPA to establish and run a UIC
program in Indiana. The Indiana Stream
Pollution Control Board, in conjunction
with the Indiana State Board of Health
and the Department of Natural Resources,
through state law, conduct regulatory
programs similar to the EPA UIC program.
The Indiana Stream Pollution Control
Board regulates all discharges to ground
water (except those related to oil and
gas production) by the issuance of
construction, operation and discharge
permits. The diacharge permitting
program is administered by the Indiana
State Board of Health through the divi-
sions of Water Pollution Control, Land
Pollution Control, Sanitary Engineering
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and the Public Water Supply Section.
All injection, dleposal and enhanced
recovery wells associated with oil and
gas production are regulated by the
.Indiana Department of Natural Rescurces
- which requires all drillers to be licensed.
. Injection wel)l operators mist currently
" oomply with both state and EPA requirements
... although Indiana has the option of
24 pursuing primacy for UIC at any time in
- <% the future.

o0

V. EPA's UIC PROGRAM FOR INDIANA

All owners and operators in the
State of Indiana are required to comply
with the UIC regulations listed in
40 CFR Parts 124, 144 and 146 in addition
to the Part 147 regulations that pertain
to the particular combination of histori-
cal practices and geology unique to
Indiana.

Maximum injection pressure for the
State of Indiana for wells authorized by
rule is calculated by the use of a
simple formula, based on a fracture
gradient measured in psi/ft., to assure
that operations do not initiate or
propogate fractures in the injection
zone. A fracture gradient of 0.8 pei/ft,
will be used for Indiana. Owners or
operators may apply for and receive
permission to operate at greater pressures
by applying for a permit and demonstrating
that they will not endanger a UBDW.

Due to the large number of wells
involved, the area of review for Class II
wells will be based on a fixed radius in
order to avoid considerable delay in
program implementation caused by processing
requests based on many formulae.

All Clasa I through Class V wells,
with the exception of Class II wells,
associated with oil and gas production,
are currently regulated by the Indiana
State Board of Health in conjunction
with the Indiana Stream Pollution Control
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Board (BPCB). Class II wells associated
with oil and gas production are regulated
by the Department of Natural Reources.

In addition, with promulgation of the
federal program, all injection wells

% must comply with the Federal UIC
., Fegulations,
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APPENDIX A

LIST OF CONTACTS REGARDING UNDERGROUND
INJECTION IN INDIANA BY WELL CLASS

EPA Region V

Ground Water Protection Branch (8WD-12)
230 South Dearborn

Chicago, IL 60604

Mark Vendl (312) 886-6195

Clasas I:
Indiana Stream Pollution Control
Board
1330 West Michigan Street
Indianapolia, IN 46206
virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street

Water Pollution Control Division
Indlianapolis, IN 46206

Larry Kane (317) 633-0761

-

Class 11,
Indiana Stream Pollution Control
Board
1330 West Michigan Street
Indianapolis, IN 46206
virgil Bradford (317) 633~0700

Indiana State Board of Raalth
1330 West Michigan Street

Water Pollution Control Divieion
Indianapolis, IN 46206

Larry Kane (317) 633-0761
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Class Il: Assocliated with oll and gas

production,

Indiana Department of Natural
Resources

911 State Office Building

Indianapolis, IN 46204

Homer Brown (317) 232-4055

Class II1:

Indiana Stream Pollution Control
Board

1330 West Michigan Street

Indianapolis, IN 46206

Virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street

Watar Pollution Control Division
Indianapolis, IN 46206

Larry Kane {(317) 63)3-0761

Class 1V:

Indiana Stream Pol lution Control
Board

1330 West Michigan Street

Indianapolis, IN 46206

virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street

Water Pollution Control bivision
Indianapolis, IN 46206

Larry Kane {(317) 633-0761

J6

Class V:

Indiana Stream Pollution Control
Board

1330 West Michigan Street

Indianapolis, IN 46206

virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street

Water Pollution Control Division
Indianapolis, IN 46206

Larry Kane (317) 633-0761
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ATTACHMENT E

Extraction Protocol
Vaste Treatment Results for Inorganics

This attachment tabulates the data used to develop the conclusiens in the
treport for chemical extraction and soil vashing and immobilization of
incrganics. The influent and effluent extraction protocol cencentration:
in the wastes are reported, as vell as the corresponding reductions in

The data are sorted by treatability group, technology grous. a--

aowwuwdw.
coentaminant. Not all treatability groups have data for all technelog:

Erours. .



ATTAUCHMENT F,

ADAT FOR CONTAMINATED SN, Page: 1
Ranked hy Reduet jon in Mabibivy Data: O3/ON/19ny
Fogr Individual Tieral mant Feohnborping
Influant FExlyact - Etthuent FExlgat
Trentabllity Group: Wi10 WON-VOLATILE MPETALS

Process Group: CHPMICAL FEXTRACTION AND SOTL WASH [HG
Mobllity Influent Qul Effluent vl Sea Test
Rk Reduct jon Concen (PPM) 1af Concen {rrM) Kl Procens Pescript fon Cont aminan! Hams Hedla I1a Pacumant Number Hum
pron— — - - e el L T Fhdreramstn canmw aee bt b L ] - -
1 0.9999312 159.90000 1.61000 3011, WASHING COPPER 5011 N ORD-TS1-AT-ZUQW- | 52
2 0.%078674 159 .%0000 1.%4000 SO1L WASHING roreEn SOIL B OHD-TS] -PT-EUQw- | LY.
3 0.9057497 80, 710000 1.1%000 5011, WASHING TOPrFn SOlL B OPD-TS)-RT-EUQK-] "0
4 0.9034431 80, 70000 1.32000 SOT1, WASIHING CIHPER SOIL N ORED-TS)-RT-FUQN- ) "
3 0.%02717%7 80, 70000 V. 39000 5011, WASHING COPPFR SML R OPD-TSI-RT-EUQN. | 4]
¢ 0.%81117%7 159.9%0000 3.01000 SOIL WASHING COFPRR SOIL B ORD-TSI-RT-EIQW- } 46
7 0.9430%97 24 .00000 D.9%000 SOIL WASHING NICREY, SOIL B RD-TSI-AT-ENQH- | 52
| ] 0.9604477 26 . 20000 1.04000 S0 WASHING NICRFLY. SO B GPO-TSI-RT-FUQW- | 59
” 0.95%0%00 0,0%00 0.04000 SOIL MASHING COPPER SOIL B ORD-TSI-RT-ZHQM- ) 16
10 0.9%41049% 24 .9%0000 }.23000 SOIL WASHING NICREL SOIL A ORD-T51-RT-£0QM- ] 4
11 0.%4620%7 17.5%0000 0.%4000 SOIL WASHING HICREL SOIL B ORD-TS]-RT-Fugw- | a
12 0.%430200 0.8%000 0.05000 SOIL WASHING COPPER SO1L B ORD-TSI-AT-Fugwm- | 2n
113 0.9302114 1%9. 90000 9.80000 SOLL WASHING CreEeR SNIiL B GRD-TSL-MT-EUQR- ] 53
14 0.9%344200 0.61000 0.04000 SOIL WASHING COPPrR SUIL B ORD-TS1-PT-ELIQW- | 4
15 0.9280000 17.%0000 1.2¢000 BOIL WASHIHG NICREL SOIL B OPD-TS]1-RT-FUQw- | 14
16 0.9%24%714 7.%0000 1.32000 SOIL WASHING NI1UKFY, SOIL. B ORD-TS1-RT-FUQM- ) a0
17 G.9208178 80.70000 §.3%000 STHIL. WASHING TOFPFR SOIL B ORD-TSI-AT-EIgN- | iLY
19 0.9%108%71 17.%0000 1.%6000 SOIL WASHING NICKF), S0IL. n OPD-TSI-RT-Fligw- ) s
1 0,%0%%7101 26.80000 2.52000 SOIL WASHING NITKEL SPIL B ORD-TSI-RT-EHQN- | 5)
10 0.%016400 0.¢1000 0.06000 SOIL WASHING COPPIER 501IL B ORD-TS] -RT-EVUQN- | 10
21 0, 9000000 0. 40000 0.04000 SO011. WASHING NICKFL, SOIL B QRD-TS| -AT-FUQw-) 22
22 0.8075400 0.09000 0.10000 S01L WASHING TOPPER SOIL R ORD-TSI-RT-Filgw- } 22
23 0.0876400 0.8%000 0.10000 SUIL WASHING TOPPER S01L R ORD-TS 1 -RT-FUQwW-} 23
24 0.8318%00 0.2%000 0.04000 SOIL WASHING NItCRE), SOIL R OCRO-TSI-RT-RUQM- | ]
23 0.80%185%00 0.27000 0.04000 S0IL WASHING HICKE), SOIL P GRU-TSI-RT-FuUQwW-} 10
26 0.9333%000 0.04000 0.01000 SOIL WASHING CHRAOM [ UM S0IL B ORD-TS] -RT-PF1IQgN- | 4%
27 0.8131)3000 0.06000 0.01000 SOIL WASHING CHROMIIM SOIL R ORD-TS1-AT-FUgwW-) 52
20 0.8333000 0.06000 0.01000 S01L WASHIHCG CHROM IHH SLn ORD-TS)-RT-EUIQgw- | %3
29 o.8%31000 0.06000 0.01000 SOLL WASHING CHROMIUM S0IL B ORD-TS1-AT-ZUQW- | LY.
o 0.7771800 0.27000 0.06000 SOIL WASHING NICRTL SOl B ORD-TS)-RT-EUQW- | 1t
n 0,723%0000 0.40000 0,11000 SOIL WASHING RICRFL S0L B ORD-TS)-AT-EUQgN- | 2
32 0.7049200 0.€1000 0.18000 SOIL WASHING COPPER SO B ORD-TS1-AT-EUQH- | 11
3 0.T000000 0. 80000 0.12000 SOHIL WASH NG NICKFL, HISY ] T 0 ORG-TS)-RT-EUOW- § bd ]
b1 ] 0.462%0000 9,40000 0,15000 SOIL WASH TN, NICKFEY, SOl W CHD-TSE-RT-FUgM - | 16

01L = 34 dstae points SLINMGE (SLIM) = 0 data points
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ROAT FOR CORTAMINATED %N] I
Ranked by Radurt jon bo Mobg )| "]
For Individual Teeaatment Teohnalegime

‘Influnat Futpac FIfinenl Kl g

NON-VOLATILE WFTALS

UM LIZATION

Hame

Media
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TR
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SO11,
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—— - L L L ¥ % ¥ Yy -ﬁ-—q—&—--—h-——-n--------‘ - -

0.4400000 1.,00000 0.%6000 STARILIZATION CIHROM iR
0,2%00000 1.00000 0, 715000 STARILIZATION CHAOM |1
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Wi - 4 datas polints SLUDGE (SL\WD) - 0 data polnts
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SOIL = 4 data polnte SLUDGE (SL1MD) = O data points
0.99%08%0 87.00000 0.01000 #h  FLYASN BOLINIFICATIO NICKEL
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0.999634) 22 .00000 0.0110:00 FLYASH SOLIDIFICATIO CHROMIIM
0,9%05074 26 . 80000 0.04000 FLYASH SOLIDIFICATIO NICKEY.
0.99802¢) 16 .00000 o. 15000 FLYASH SOLIDIFICATIO NICKFL
0.9095%340 1%59.9%0000 1.¢7000 FLYASN SOLIDIFICATIO COPPFR
0. 9900000 3.%0000 0.0%000 FLYASH SOLIDIFICATIO CHROMIINM
0.9800000 1.%0000 0.07000 FLYASH SOLIDIFICATIO CHROMIUM
0.%662%00 0.89%000 0.03000 FLYASH SOLIDIFICATIO COPFPERR
0.9%000000 0. 40000 0.04000 FLYASN SOLIDIFICATIO NICKRP],
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SOIL = § dats polnts SLUDGE (SLIM) = 8 data polnts
0.9971420 17.%0000 0.05000 CARBOMATE. ITMMORILIZA MICKFL
0.967%0%8 00. 70000 2.59000 CARROHATE IMMONELIZA COorpeeR
SOIL = 2 dets polnts SLUDGE [S1LID) = N dala polnta

Prge: 2
Nata: V0871909

Sra Test
fe Pnrumeant Wumbar Mum

YN0 -TSI-RT-FCAR-I
SAN-TS)-RT-FOAK- ]
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[1] CRD-TS1 AT-FlIIME - | i
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OPD-TS|-RT-FHQH- )
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